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Consult ""Сопіепіз"" for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 


builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution control. 


This soil survey is a publication of the National Cooperative Soil Survey, а 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of Agricul- 
ture policies, benefits of this program are available to all, regardless of race, 
color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was performed in the period 1972-77. Soil 
names and descriptions were approved in September 1977. Unless otherwise 
indicated, statements in this publication refer to conditions in the survey area in 
1977. This survey was made cooperatively by the Huron County Soil Conserva- 
tion Service and the Michigan Agricultural Experiment Station. It is part of the 
technical assistance furnished to the Soil Conservation District. Preparation of 
this soil survey was partly financed by the Huron County Board of Commission- 
ers under provisions of an agreement with the Soil Conservation Service, U. S. 
Department of Agriculture, and the Michigan Agricultural Experiment Station. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Landscape of Parkhill loam and Londo loam, 0 to 2 percent 
slopes, Center ditch removes excess water from poorly drained 
Parkhill soil. 
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Foreword 


This soil survey contains information that can be used in land-planning pro- 
grams in Huron County, Michigan. It contains predictions of soil behavior for se- 
lected land uses. The survey also highlights limitations and hazards inherent in 
the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potential of the soil and the man- 
agement needed for maximum food and fiber production. Planners, community 
Officials, engineers, developers, builders, and home buyers can use the survey 
to plan land use, select sites for construction, and identify special practices 
needed to insure proper performance. Conservationists, teachers, students, and 
specialists in recreation, wildlife management, waste disposal, and pollution 
control can use the survey to help them understand, protect, and enhance the 
environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground instal- 
lations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


w Дати 


ACH. Стану 
State Conservationist 
Soil Conservation Service 


vii 


SAULT STE. MARIE 


GRAND RAPIDS 


Ste Agricultural Experiment Station 


Location of Huron County in Michigan. 


SOIL SURVEY ОҒ HURON COUNTY, MICHIGAN 


By Lyle Н. Linsemier, Soil Conservation Service 


Fieldwork by E. Selden Cowan, William E. Frederick, Lyle H. Linsemier, David Lietzke, and Wesley K. Mettert, 
Soil Conservation Service; and Craig Bernthal, Ray Laurin, Robert McLeese, Patrick Sutton, David Walling, 
Ronald Church, and Ted Zobeck, Michigan Agricultural Experiment Station 


United States Department of Agriculture, Soil Conservation Service, in cooperation with 
Michigan Agricultural Experiment Station 


Huron County is in the thumb area of Michigan. Bad 
Axe, the county seat, has a population of 2,999. The 
county has a total of 530,015 acres, or 828 square miles. 
This includes a wetland wildlife area of 3,935 acres. 

The southern and central parts of the county consist 
of a gently undulating to hilly moraine. Extending out 
beyond the moraine toward Saginaw Bay and Lake 
Huron is a broad, nearly level till plain. Small streams 
transect the till plain and drain toward Saginaw Bay and 
Lake Huron. 


General nature of the county 


This section gives general information concerning the 
county. It discusses climate, settlement of the county, 
farming, and natural resources. 


Climate 


Table 1|gives data on temperature and precipitation 
for the survey area as recorded at Bad Axe and Harbor 
Beach in the period 1947 to 1976.|Table 2 [shows prob- 
able dates_of the first freeze in fall and the last freeze in 
spring. [rabie 3 provides data on length of the growing 
season. 

In winter the average temperature is 23.8 degrees F at 
Bad Axe and 24.2 degrees at Harbor Beach; and the 
average daily minimum temperature is 16.3 degrees at 
Bad Axe and 17.5 degrees at Harbor Beach. The lowest 
temperature on record is -23 degrees at Bad Axe on 1- 
30-51 and -24 degrees at Harbor Beach on 2-5-18. In 
summer the average temperature is 67.7 degrees at Bad 
Axe and 66.6 degrees at Harbor Beach. The average 
daily maximum temperature is 79.7 degrees at Bad Axe 
and 76.5 degrees at Harbor Beach. The highest tem- 
perature recorded at Bad Axe is 103 degrees on 7-8-36 
and 7-13-36, and at Harbor Beach is 105 degrees on 7- 
10-36. 


Growing degree days are shown in [table 1] They аге 
equivalent to "heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop be- 
tween the last freeze in spring and the first freeze in fall. 

Of the total annual precipitation, 16.26 inches, or 56 
percent, at Bad Axe and 17.78 inches, or 52 percent, at 
Harbor Beach usually falls in April through September, 
which includes the growing season for most crops. In 2 
years out of 10, the rainfall in April through September is 
less than 13.8 inches at Bad Axe and 14.8 inches at 
Harbor Beach. The heaviest 1-day rainfall during the 
period of record was 3.50 inches at Bad Axe and 4 
inches at Harbor Beach, both on 6-17-35. Thunder- 
storms occur on about 31 days each year, and most 
occur in June, July, and August (about six each month). 

Average seasonal snowfall is 56.1 inches at Bad Axe 
and 84.3 inches at Harbor Beach. The greatest snow 
depth at any one time during the period of record was 23 
inches at Bad Axe on 2-11-47 and 28 inches at Harbor 
Beach on 1-12-69 and 1-14-69. On the average, Bad 
Axe has 73 days with at least 1 inch of snow on the 
ground and Harbor Beach has 89 days, but the number 
of days varies greatly from year to year. The greatest 
total seasonal snowfall at Bad Axe was 89.1 inches for 
1946-47 and at Harbor Beach was 141 inches for 1966- 
67. The least total snowfall occurred in 1932-33, when 
Bad Axe had 21 inches and Harbor Beach had only 14 
inches. 

The nearest available data recorded at Flint indicates 
that the average relative humidity at 1 PM is about 61 
percent. Humidity is higher at night and near the lake. 
The average at dawn is about 80 percent. Data recorded 
at Detroit indicate that sunshine is possible 67 percent of 
the time in summer and 35 percent of the time in winter. 
The prevailing wind is from the southwest. The average 
windspeed is highest, 12.2 miles per hour, in March. 
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Local lake breezes change the diurnal and seasonal 
pattern of wind, depending on the orientation of the 
shoreline to the general wind flow. 

Climatic data in this section were specially prepared 
for the Soil Conservation Service by the Michigan De- 
partment of Agriculture Weather Service at East Lansing. 


Settlement of the county 


Trappers and shingle weavers were the first settlers in 
the county other than Indians. They found stands of 
white pine and deciduous trees and, in the swamps, 
dense growths of cedar and tamarack. As soon as the 
land was cleared by the lumbermen, small groups of 
pioneer settlers followed to till the land. 

Huron County was marked off in 1840 and formally 
organized in 1859. Population showed a continuous in- 
crease from the first census until 1910, when it was 
34,748. Since then there has been a sliyht decrease to 
34,083. 

Bad Axe, the county seat, is the largest town in the 
county. Other major towns and villages are Pigeon, 
Elkton, Kinde, Harbor Beach, Port Austin, Ubly, Caseville, 
and Sebewaing. 


Farming 


The first farms of Huron County were in areas that had 
been cleared by the lumbermen. Early farmers faced 
many problems in planting their crops. Trees and stumps 
had to be removed and many large swampy areas had 
to be drained. 

The first major crop was potatoes, which in many 
areas could only be planted between the tree stumps left 
by the lumbermen. Some settlers let their cattle roam the 
woods and shrubs for forage, and others cut marsh 
grass for hay. 

Many farms were established in the 18505 and 
1860's, but the great forest fires of 1871 апа 1881 de- 
stroyed many crops and left hundreds of people home- 
less. After the fires farming emerged as the major indus- 
try in the county, replacing the lumbering industry. 

Іп 1965 the Huron County Soil Conservation District 
was formed to help local landowners control soil erosion 
and pollution. Huron County is now one of the nation’s 
leading producers of navy beans, sugar beets, grains, 
dairy products, and livestock. 

The total land area of the county is about 526,080 
acres. Of this, about 91 percent, or 470,000 acres, is in 
farms. 

The high productivity of many soils, the climatic condi- 
tions, and the economic conditions indicate that the 
future economy of Huron County will continue to be 
based largely on agricultural products. 
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Natural resources 


Natural resources have played an important role in the 
history and development of Huron County. In the past, 
some major resources were grindstones from the Grind- 
stone City area and lumber from the Port Hope, Port 
Crescent, and Caseville areas. With technical advances 
and the removal of the great forests, the economy of the 
area changed. Lumbering gave way to a great farming 
industry. 

Soil is now the major natural resource in the county. 
Livestock that are raised for milk and beef as well as the 
crops produced on farms are marketable products that 
are derived from the soil. 

Limestone and sandstone bedrock in some areas of 
the county are mined for use in road and building con- 
struction. Many areas in the county are underlain by 
coarse sand and gravel, which are important sources of 
roadfill. Brine wells and a few oil wells are scattered 
throughout the county. 

Some commercial fishing is still conducted from the 
Bay Port area. Although some small industries have 
been developed in the county, agriculture remains the 
chief source of income for most residents. 


How this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the underly- 
ing material, which has been changed very little by 
leaching or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to nation- 
wide uniform procedures. They drew the boundaries of 
the soils on aerial photographs. These photographs 
show trees, buildings, fields, roads, and other details that 
help in drawing boundaries accurately. The soil maps at 
the back of this publication were prepared from aerial 
photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under “General soil map for 
broad land use planning” and “бой maps for detailed 
planning.” 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for en- 
gineering tests. All soils are field tested to determine 
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their characteristics. Interpretations of those characteris- 
tics may be modified during the survey. Data are assem- 
bled from other sources, such as test results, records, 
field experience, and state and local specialists. For ex- 
ample, data on crop yields under defined management 
are assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, woodland managers, engineers, plan- 
ners, developers and builders, home buyers, and others. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils and some minor 
soils. It is named for the major soils. The soils making up 
опе unit can occur in other units but in a different pat- 
tern, 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
soils in any one map unit differ from place to place in 
slope, depth, drainage, and other characteristics that 
affect management. 


Nearly level to rolling soils that have a 
medium textured surface layer and 
medium textured or moderately fine 
textured subsoil 


These soils are generally poorly suited as building 
sites and septic tank absorption fields because they are 
wet or because they are wet and very slowly permeable 
in the underlying material. 


1. Shebeon-Kilmanagh 


Nearly level and gently undulating, somewhat poorly 
drained and poorly drained soils that formed in firm gla- 
cial till 

This map uni 


steeper along 
generally short 


is on a nearly level till plain. Slopes are 
'ainageways and streams and are 


This map unit occupies about 54 percent of the 
county. About 35 percent of the map unit is Shebeon 
soils, 30 percent is Kilmanagh soils, and the remaining 
35 percent is soils of minor extent. Shebeon soils in 
most places are slightly higher in elevation than the 
Kilmanagh soils. 

Shebeon soils are nearly level to gently undulating and 
are somewhat poorly drained. The surface layer typically 
is dark brown loam about 11 inches thick. The mottled, 
firm clay loam subsoil is about 12 inches thick. The 
upper part of the subsoil is yellowish brown; the lower 
part is grayish brown. The substratum, to a depth of 60 
inches, is firm grayish brown and very firm yellowish 
brown mottled loam. 

Kilmanagh soils are nearly level and are poorly 
drained. The surface layer typically is very dark gray 
loam about 9 inches thick. The subsoil is about 20 
inches thick and is gray and dark yellowish brown mot- 
tled loam. It is underlain by dark yellowish brown and 
brown, mottled, friable and very firm loam to a depth of 
60 inches. 

Minor soils in this map unit are the moderately well 
drained Grindstone soils and the somewhat poorly 
drained Avoca and Badaxe soils. The Grindstone soils 
are on the more pronounced knolls and divides. Areas of 
Avoca and Badaxe soils are closely intermingled with 
Shebeon soils. Avoca soils are sandy, and Badaxe soils 
are sandy loam, loamy sand, and loam in texture. 

This map unit is used mainly for cultivated crops, but a 
few small, undrained areas are wooded or are in perma- 
nent pasture. Most of the acreage has been cleared and 
some has been drained. The main limitation to use of 
these soils for farming and for most other purposes is 
wetness. Flooding is common in lower areas in winter 
and spring. 

If adequately drained, these soils have good potential 
for cultivated farm crops commonly grown in the county. 
Because wetness is a severe problem and difficult to 
overcome, the potential for most urban and recreational 
development is poor. The potential for development of 
wetland wildlife habitat is good on the poorly drained 
Kilmanagh soils. 


2. Aubarque-Filion 
Nearly level and gently undulating, somewhat poorly 
drained and poorly drained soils that formed in firm gla- 
cial till 

This map unit is on a gently undulating till plain and 
adjacent lake terrace. Slopes are steeper along the lake 


terrace and major drainageways and streams. Slopes are 
generally short| 2). 


This map unit occupies about 6 percent of the county. 
About 40 percent of the map unit is Aubarque soils, 10 
percent is Filion soils, and the remaining 50 percent is 
soils of minor extent. Aubarque soils on the till plain аге 
higher in elevation than the Filion soils on the lake ter- 
race. 
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Figure 1.--Райет of soils and underlying material in the Shebeon-Kilmanagh map unit. 


Figure 2—Pattem of soils and underlying material in the Aubarque-Filion map unit 
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Aubarque soils are nearly level to gently undulating 
and are somewhat poorly drained. The surface layer 
typically is dark grayish brown loam about 12 inches 
thick. The subsoil, about 5 inches thick, is yellowish 
brown mottled, friable loam. The substratum, to a depth 
of 60 inches, is brown, pale brown, and reddish brown, 
very firm and extremely firm loam. 

Filion soils are nearly level and poorly drained. The 
surface layer typically is very dark gray stony loam about 
5 inches thick. The subsoil is gray, mottled, firm loam 
about 9 inches thick. The substratum is pale olive, olive 
gray, and gray, very firm loam and clay loam to a depth 
of 60 inches. 

Minor soils in this map unit are the moderately well 
drained Grindstone soils, the somewhat poorly drained 
Shebeon, Sanilac, and Badaxe soils, and the poorly 
drained Kilmanagh soils. The higher, more favorably 
drained areas on the till plain are occupied by the Grind- 
stone soils. Areas of the stratified, loamy Sanilac soils 
are closely intermingled with areas of the Aubarque soils. 
Badaxe cobbly loam soils are in the better drained areas 
of the lake terrace. Shebeon soils are in positions on the 
landscape similar to Aubarque soils, and Kilmanagh soils 
are in positions similar to Filion soils. 

This map unit is used mainly for pasture and cultivated 
crops. Most of the acreage has been cleared, and some 
has been drained. Wetness and very slow permeability in 
both the Aubarque and Filion soils and flooding and 
stones on the Filion soils are the main concerns in farm- 
ing and most other uses of these soils. 

If adequately drained, these soils have fair potential for 
the cultivated crops commonly grown in the county. Wet- 
ness, very slow permeability, and frost action in both the 
Aubarque and Filion soils and flooding in the Filion soils 
are the major problems to overcome when considering 
most building and recreational development. The poten- 
tial for such development is poor. The potential for de- 
velopment of wetland wildlife habitat is good on the 
poorly drained Filion soils. 


3. Grindstone-Kilmanagh 


Nearly level and gently undulating, moderately well 
drained and poorly drained soils that formed in firm gla- 
cial till 


This map unit is on a gently undulating till plain that 
has an intricate pattern of drainageways, divides, knolls, 
and swales. Slopes are steeper along the few large 
drainageways. All slopes are short. 

This map unit occupies about 3 percent of the county. 
About 45 percent of the map unit is Grindstone soils, 15 
percent is Kilmanagh soils, and the remaining 40 percent 
is soils of minor extent. Grindstone soils are higher in 
elevation than the Kilmanagh soils. 

Grindstone soils are nearly level to gently undulating 
and are moderately well drained. The surface layer typi- 
cally is dark grayish brown loam or cobbly loam about 9 


inches thick. The subsoil, about 18 inches thick, is yel- 
lowish brown, light yellowish brown, and brown, mottled 
clay loam and silt loam. The substratum, to a depth of 
about 60 inches, is brown, mottled, very firm loam. 

Kilmanagh soils are nearly level and are poorly 
drained. The surface layer typically is very dark gray 
loam or cobbly loam about 9 inches thick. The subsoil is 
about 20 inches thick, and is gray and dark yellowish 
brown, mottled loam. It is underlain by dark yellowish 
brown and brown, mottled, friable and very firm loam to 
a depth of 60 inches. 

Minor soils in this unit are the somewhat poorly 
drained Londo, Shebeon, and Badaxe soils and the 
poorly or very poorly drained Parkhill soils. Areas of the 
loamy Shebeon, Parkhill, and Londo soils and the 
Badaxe sandy loams, loamy sands, and loams are close- 
ly intermingled with Grindstone and Kilmanagh soils. The 
Grindstone and Kilmanagh soils are not mapped sepa- 
rately in much of this map unit because they occur in a 
complex pattern. 

This map unit is used mainly for cultivated crops, but a 
few areas are used for permanent pasture. Most of the 
acreage has been cleared and some has been drained. 
The main concerns in use of these soils for farming and 
for most other purposes is wetness in the Kilmanagh 
soils and erosion of the Grindstone soils. Flooding is 
common in lower areas in winter and spring. 

If adequately drained, these soils have good potential 
for cultivated farm crops commonly grown in the county. 
Wetness and frost action are the major problems where 
these soils are used for building site development. The 
potential for such development is poor. The potential for 
development of wetland wildlife habitat is good on the 
poorly drained Kilmanagh soils. 


4. Guelph-Londo-Parkhill 


Nearly level to rolling, well drained to very poorly drained 
soils that formed in glacial till 


This map unit is on till plains and moraines. Slopes are 
steeper along major_drainageways and streams. They 
are generally short (fig. 3). 

This map unit occupies about 11 percent of the 
county. About 30 percent is Guelph soils, 15 percent is 
Londo soils, 15 percent is Parkhill soils, and the remain- 
ing 40 percent is soils of minor extent. Guelph soils are 
in side slopes, Londo soils are in nearly level areas, and 
Parkhill soils are in drainageways and depressions. 

Guelph soils are gently undulating or rolling and are 
moderately well or well drained. The surface layer typi- 
cally is dark brown loam about 9 inches thick. The sub- 
soil, about 12 inches thick, is dark brown and dark yel- 
lowish brown clay loam. The substratum is brown and 
dark brown loam to a depth of 60 inches. 

Londo soils are nearly level and are somewhat poorly 
drained. The surface layer typically is very dark grayish 
brown loam about 9 inches thick. The subsoil is about 11 
inches thick and is brown and yellowish brown, mottled 


SOIL SURVEY 


Figure 3.—Pattern of soils and underlying material in the Guelph-Londo-Parkhill map unit. 


loam and clay loam. The substratum is brown, mottled 
loam till to a depth of 60 inches. 

Parkhill soils are nearly level and are poorly drained or 
very poorly drained. The surface layer typically is very 
dark grayish brown loam about 9 inches thick. The sub- 
soil, about 23 inches thick, is grayish brown mottled, 
friable loam. The underlying material, to a depth of about 
60 inches, is grayish brown, mottled loam. 

The minor soils in this map unit are the moderately 
well drained Covert loamy substratum soils and the very 
poorly drained Linwood and Pinnebog soils. Areas of the 
Covert loamy substratum soils are on sandy knolls 
throughout the map unit. The organic Linwood and Pin- 
nebog soils are in depressional areas and potholes. 

These soils are used mainly for cultivated crops, and 
the more sloping soils are in permanent pasture. Most of 
the acreage has been cleared, and some has been 
drained. Wetness in the Londo and Parkhill soils, erosion 
on Guelph and Londo soils, and slope of the Guelph 
soils, are the main concerns in farming and for most 
other uses of these soils. Also, flooding and ponding are 
common in the Parkhill soils in winter and spring. 

If adequately drained, these soils have good potential 
for cultivated farm crops commonly grown in the county. 
Wetness and frost action in the Londo and Parkhill soils 


and slope of the Guelph soils are the major problems for 
most building and recreational developments. The poten- 
tial for such developments is fair. 


Nearly level to gently rolling soils that 
have a dominantly coarse textured 
surface layer and subsoil 


Most of these soils have limited use as building sites 
and septic tank absorption fields because they are wet, 
but some soils have few limitations for these uses. Soil 
blowing is a concern on all the soils. 


5. Covert-Plainfield-Tobico 


Nearly level to moderately sloping, excessively drained, 
moderately well drained, poorly drained, and very poorly 
drained soils that formed in glacial drift 


This map unit is on linear narrow dunes and swales. 
Slopes are steeper along streams and on a few of the 
larger dunes scattered throughout the map unit. All 
Slopes are short. 

This map unit occupies about 5 percent of the county. 
About 25 percent is Covert soils, 15 percent is Plainfield 
Soils, 10 percent is Tobico soils, and the remaining 50 
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percent is soils of minor extent. Plainfield soils are on 
the highest ridges, Covert soils are on the lower ridges, 
and the Tobico soils are in swales. 

Covert soils are nearly level or gently sloping and are 
moderately well drained. The surface layer typically is 
very dark grayish brown sand about 4 inches thick. The 
subsurface layer is light brownish gray sand about 6 
inches thick. The subsoil, about 25 inches thick, is strong 
brown and brownish yellow loose sand. The substratum 
is light yellowish brown sand to a depth of about 60 
inches. 

Plainfield soils are gently sloping or moderately sloping 
and are excessively well drained. The surface layer typi- 
cally is very dark brown sand about 1 inch thick. The 
subsoil, about 19 inches thick, is yellowish brown and 
brownish yellow loose sand. It is underlain by light yel- 
lowish brown sand to a depth of about 60 inches. 

Tobico soils are nearly level and are poorly or very 
poorly drained. The surface layer typically is black and 
very dark gray mucky sandy loam about 8 inches thick. 
The calcareous subsoil, about 17 inches thick, is grayish 
brown loamy sand and sand. The substratum, to a depth 
of 60 inches, is brown gravelly sand and dark gray sand. 

Minor soils in this map unit are the well drained Boyer 
soils, the somewhat poorly drained Pipestone soils, and 
the poorly drained and very poorly drained Belleville, 
Granby, and Adrian soils. Areas of the Pipestone and 
Granby soils, the loamy substratum Belleville soils, and 
the organic Adrian soils are closely intermingled with 
Tobico soils. Boyer soils are closely intermingled with the 
Covert and Plainfield soils. 

These soils are used mainly for recreational purposes. 
Most of the acreage is forested, and there are many 
swampy undrained areas. The major limitations to use of 
these soils for farming and for most other purposes are 
high susceptibility to soil blowing, low available water 
capacity, low fertility, and difficulty in obtaining drainage 
outlets, 

Potential is poor for the cultivated farm crops com- 
monly grown in the county. Slope of the Plainfield soils 
and wetness of the Covert and Kingsville soils are the 
major problems to overcome when considering this unit 
for most building and recreational development. The po- 
tential for such development is fair. 


6. Avoca-Pipestone-Covert 


Nearly level or gently sloping, moderately well drained 
and somewhat poorly drained soils that formed in glacial 
drift 


This map unit is on plains made up of isolated narrow 
beach ridges and broad, nearly level or gently sloping 
areas. Slopes are steeper around the more prominent 
ridges scattered throughout the it and along 
streams. They are generally short 

This map unit occupies abou percent of the 
county. About 35 percent is made up of Avoca soils, 15 
percent is Pipestone soils, 10 percent is Covert soils, 
and 40 percent is minor soils. Covert soils in most 


places are slightly higher in elevation than the Avoca 
and Pipestone soils. 

Avoca soils are nearly level and are somewhat poorly 
drained. The surface layer typically is very dark brown 
loamy sand about 4 inches thick. The subsurface layer is 
light brownish gray fine sand about 2 inches thick. The 
subsoil, about 18 inches thick, is dark brown and strong 
brown sand. The substratum is yellowish brown loam to 
a depth of about 60 inches. 

Pipestone soils are nearly level to gently sloping and 
are somewhat poorly drained. The surface layer typically 
is black loamy sand about 2 inches thick, and the sub- 
surface layer is light brownish gray sand about 8 inches 
thick. The subsoil, about 26 inches thick, is strong brown 
and brown sand. The substratum is light yellowish brown 
and pale brown sand to a depth of about 60 inches. 

Covert soils are nearly level and are moderately well 
drained. The surface layer typically is very dark grayish 
brown sand about 4 inches thick, and the subsurface 
layer is light brownish gray sand about 6 inches thick. 
The subsoil, about 25 inches thick, is strong brown and 
brownish yellow sand. The substratum is light yellowish 
brown sand to a depth of about 60 inches. 

Minor soils in this map unit are the poorly drained 
Kilmanagh and Corunna soils and the somewhat poorly 
drained Wasepi soils. Depressions and drainageways are 
occupied by the loamy Kilmanagh and Corunna soils. 
Areas of the Wasepi loamy substratum soils are closely 
intermingled with Avoca and Pipestone soils. 

These soils are used mainly for cultivated crops, but a 
few scattered areas are used for permanent pasture and 
woodland. The main concerns of management are con- 
trol of soil blowing, improving drainage, and maintaining 
fertility. 

These soils have fair potential for most cultivated 
crops commonly grown in the county. Wetness is the 
major problem when considering these soils for building 
and recreational development. The potential for such 
development is poor. 


7. Boyer-Tobico 


Nearly level to gently rolling, well drained, poorly drained, 
and very poorly drained soils that formed in glaciofluvial 
sediments 


This map unit is on narrow beach ridges and broad 
outwash plains. Slopes are mainly nearly level to gently 
rolling, but they are steeper around the more prominent 
ridges scattered throughout the map unit and along 
streams. All slopes are short. 

This map unit occupies about 3 percent of the county. 
About 20 percent is Boyer soils, 20 percent is Tobico 
soils, and the remaining 60 percent is soils of minor 
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Figure 4.—Part of red pine plantation on soils of the Avoca-Pipestone-Covert map unit. 


extent. Boyer soils occupy the hills and ridges, and 
Tobico soils are in depressional areas and drainageways. 

Boyer soils are nearly level to gently rolling and are 
well drained. The surface layer typically is dark brown 
loamy sand about 7 inches thick. The subsoil is strong 
brown to brown sand, loam, and loamy sand. The sub- 
stratum is light yellowish brown stratified sand and gravel 
to a depth of about 60 inches. 

Tobico soils are nearly level and are poorly or very 
poorly drained. The surface layer is about 8 inches thick 
and typically is black and very dark gray mucky sandy 
loam. The calcareous subsoil, about 17 inches thick, is 
gray sandy loam and grayish brown loamy sand and 
sand. The substratum is brown gravelly sand and dark 
gray sand to a depth of about 60 inches. 

Minor soils in this map unit are the poorly drained 
Corunna soils and the somewhat poorly drained River- 
dale, Pipestone, and Badaxe soils. Areas of the loamy 


Corunna and Badaxe soils are closely intermingled with 
Tobico soils. Areas of the Riverdale and Pipestone soils 
are closely intermingled with Boyer soils. 

This map unit has poor potential for cultivated crops. 
The main concerns of management are control of soil 
blowing, improvement of drainage in Tobico soils, and 
maintaining fertility and establishment of irrigation for 
Boyer soils when feasible. Much of the map unit is 
wooded or idle, but some areas are used for cultivated 
crops or permanent pasture. 

Potential is poor for most cultivated crops commonly 
grown in the county. Some areas of Boyer soils are 
sources of gravel for road construction. The potential for 
building site development of the Boyer soils is good. 
Wetness and flooding are problems to overcome when 
considering Tobico soils for this development. The po- 
tential for development of wetland wildlife habitat is fair 
on Tobico soils. 
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Nearly level, calcareous soils that have a 
medium textured surface layer and 
subsoil 


The soils in this group range from somewhat poorly 
drained to very poorly drained. Their use as building sites 
and septic tank absorption fields is limited by wetness. 


8. Sanilac-Bach 


Nearly level, somewhat poorly drained, poorly drained, 
and very poorly drained soils that formed in lacustrine 
sediments 


This map unit is on a nearly level lake plain made up 
of broad level areas, drainageways, and divides. Slopes 
are short. 

This map unit occupies about 4 percent of the county. 
About 35 percent of the map unit is Sanilac soils, 20 
percent is Bach soils, and 45 percent is minor soils. 
Sanilac soils are on the slightly higher rounded swells 
and drainage divides. The Bach soils are in depressional 
areas and drainageways. 

Sanilac soils are nearly level and are somewhat poorly 
drained. The surface layer typically is dark grayish brown 
calcareous silt loam about 13 inches thick. The subsoil, 
about 11 inches thick, is pale brown and brown very fine 
sandy loam. The substratum, to a depth of 60 inches, is 
pale brown, stratified very fine sandy loam and loamy 
very fine sand. 

Bach soils are nearly level and are poorly drained or 
very poorly drained. The surface layer typically is very 
dark grayish brown calcareous silt loam about 10 inches 
thick. The subsoil is light brownish gray very fine sandy 
loam about 20 inches thick. The substratum, to a depth 
of about 60 inches, is pale brown and brown, stratified 
loamy very fine sand to silt loam. 

Minor soils in this map unit are the poorly drained 
Kilmanagh soils, the moderately well drained Grindstone 
and Gagetown soils, and the somewhat poorly drained 
Shebeon soils. Areas of the nonstratified Kilmanagh soils 
are closely intermingled with Bach soils. The Grindstone 
and Gagetown soils are on the more pronounced knolls 
and divides. Areas of the nonstratified Shebeon soils are 
closely intermingled with Sanilac soils. 

These soils are used mainly for cultivated crops. The 
main concerns of management are improvement of 
drainage, maintaining soil tilth and fertility, and control of 
water erosion. 

These soils have good potential for all cultivated crops 
commonly grown in the county. The potential for building 
and recreational development is poor because of wet- 
ness and flooding in low lying areas. The potential for 
wetland wildlife habitat is good on the Bach soils. 


9. Tappan 
Nearly level, poorly drained soil that formed in glacial till 


This map unit is on till plains. It occupies about 4 
percent of the county. About 55 percent of the map unit 
is Tappan soils and the remaining 45 percent is soils of 
minor extent. 

Tappan soils are nearly level and are poorly drained. 
The surface layer typically is very dark grayish brown, 
calcareous loam about 13 inches thick. The subsoil, 
about 18 inches thick, is light brownish gray to dark 
yellowish brown loam and silt loam and gray loam. The 
substratum is yellowish brown loam to a depth of 60 
inches. 

Minor soils in this map unit are the somewhat poorly 
drained Shebeon and Avoca soils, the poorly or very 
poorly drained Bach and Essexville soils, and the poorly 
drained Kilmanagh soils. Scattered raised areas are oc- 
cupied by the Shebeon soils. Sandy ridges throughout 
the unit are occupied by the Avoca soils. Areas of the 
stratified Bach soils, the noncalcareous Kilmanagh soils, 
and the sandy Essexville soils are closely intermingled 
with areas of the Tappan soils. 

These soils are used mainly for cultivated crops. Most 
of the acreage has been cleared and drained, but there 
are some swampy undrained areas. Wetness is the main 
limitation to farming and for most other purposes. Also, 
flooding and ponding are common in winter and spring. 

If adequately drained, these soils have good potential 
for cultivated farm crops commonly grown in the county. 
Because wetness is a severe problem and difficult to 
overcome, the potential for building and recreational de- 
velopment is poor. The potential for development of wet- 
land wildlife habitat is good. 


Broad land use considerations 


Huron County is a rural county that is more than 90 
percent farmland. The major land use is the growing of 
cultivated crops. Much of this farmland has been 
drained, and it includes some of the best farmland in the 
State. The loamy, nearly level soils of the Shebeon- 
Kilmanagh map unit, which have good potential for farm- 
ing, cover well over half of the county. Other map units 
that have good potential for farming are units 3, 4, 8, 
and 9 on the general soil map. Some of the dominant 
soils in these map units are Grindstone, Tappan, Sanilac, 
and Bach soils. Wetness is the major limitation to non- 
farm uses of these soils. With proper drainage, it can be 
controlled. 

The soils in map units 5, 6, and 7 have fair potential 
for farming. These soils are sandy and subject to soil 
blowing. Soil wetness, low fertility, and low available 
water capacity are additional problems that need to be 
overcome. Soils in the Aubarque-Filion map unit also 
have only fair potential for farming because they are 
shallow to firm loam till which can impede drainage. 

Soils of the Grindstone-Kilmanagh map unit and less 
sloping areas of the Guelph-Londo-Parkhill map unit are 
well suited to nurseries. Guelph and Grindstone soils are 
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well drained and moderately well drained, and they warm 
early in spring. The sandy soils of the Avoca-Pipestone- 
Covert map unit are well suited to small fruits and truck 
crops grown under irrigation. 

Most of the map units in the county have good or fair 
potential for woodland. Commercially valuable trees are 
rare on many of the soils because the soils are wet. The 
wet soil causes slow growth, low survival, and poor re- 
generation of seedlings. The better drained sandy soils 
of the Covert-Plainfield-Tobica and Avoca-Pipestone- 
Covert map units produce trees that are suitable for pulp 
or low grade lumber. 

Areas suitable as building sites are not extensive in 
the county. The well drained, less sloping areas of the 
Boyer-Tobico and Guelph-Londo-Parkhill map units have 
the best potential for building development. The major 
problems that need to be controlled when building on 
soils of the Shebeon-Kilmanagh, Grindstone-Kilmanagh, 
Aubarque-Filion, Sanilac-Bach, and Tappan map units 
are soil wetness, restricted permeability, and high poten- 
tial frost action. The sandy soils of the Avoca-Pipestone- 
Covert map unit are poor potential building sites because 
they are seepy and wet. 

Dune areas of the Covert-Plainfield-Tobico map unit, 
which surround the county, are excellent potential sites 
for parks and extensive recreation areas. The lower, 
wetter, undrained areas in all map units are mostly 
wooded or brushy and grow wetland grasses, reeds, and 
sedges. These areas provide suitable vegetation and 
cover for various species of wildlife. 


Soil maps for detailed planning 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and po- 
tential of a soil for specific uses. They also can be used 
to plan the management needed for those uses. More 
information on each map unit, or soil, is given under 
"Use and management of the soils." 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil, a brief description of the soil 
profile, and a listing of the principal hazards and limita- 
tions to be considered in planning management. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in composi- 
tion, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
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slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Guelph loam, 2 to 6 percent 
slopes, is one of several phases in the Guelph series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes or 
undifferentiated groups. 

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The pat- 
tern and proportion of the soils are somewhat similar in 
all areas. Riverdale-Pipestone complex, 0 to 2 percent 
slopes, is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because similar interpretations can be made 
for use and management. The pattern and proportion of 
the soils in a mapped area are not uniform. An area can 
be made up of only one of the major soils, or it can be 
made up of all of them. Aquents and Histosols, ponded, 
is an undifferentiated group in this survey area. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ sub- 
stantially from those of the major soil or soils. Such 
differences could significantly affect use and manage- 
ment of the soils in the map unit. The included soils are 
identified in each map unit description. Some small areas 
of strongly contrasting soils are identified by a special 
symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits is an example. Miscellaneous areas are 
shown on the soil maps. Some that are too small to be 
shown are identified by a special symbol on the soil 
maps. 

Table 4|gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of tables") 
give properties of the soils and the limitations, capabili- 
ties, and potentials for many uses. The Glossary defines 
many of the terms used in describing the soils. 


Soil descriptions 


3A—Shebeon loam, 0 to 2 percent slopes. This 
nearly level, somewhat poorly drained soil is on flats and 
low knolls and in drainageways. Individual areas of this 
soil are irregular or linear in shape and range from 4 to 
several thousand acres. 

Typically, the surface layer is dark brown loam about 
11 inches thick. The subsoil is mottled, firm clay loam 
about 12 inches thick. The upper part is yellowish brown 
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The lower part is grayish brown. The substratum, to a 
depth of 60 inches, is firm grayish brown and very firm 
yellowish brown mottled loam. In some places clay has 
not accumulated in the subsoil. In some areas the depth 
to very firm material is more than 40 inches. 

Included with this soil in mapping are small areas of 
poorly drained Kilmanagh soils and somewhat poorly 
i i he Kilmanagh soils are in 
shallow depressions a nageways. The Avoca soils 
are coarser textured than the Shebeon soil and are 
throughout the unit. Also included are small areas of 
calcareous Aubarque and Sanilac soil. A few small areas 
in which bedrock is at a depth of less than 60 inches are 
throughout the map unit. 

Permeability of the Shebeon soil is moderately slow in 
the upper part of the profile and very slow in the lower 
part. The Shebeon soil has moderate available water 
capacity and medium or slow runoff. In undrained areas 
the water table is perched within 1 to 2 feet of the 
surface during the winter and spring months. The rooting 
depth is restricted by very firm material in the substra- 
tum. 

Most areas of this soil are cultivated. It has good 
potential for cultivated crops and pasture. It has poor 
potential for sanitary facilities and building sites. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness and soil compaction are the 
major concerns. 

Combined surface and subsurface drainage systems 
help control wetness. However, the lack of suitable 
drainage outlets is a problem in some areas. Shallow 
surface ditches a few feet wide and a foot or less deep 
are effective in removing surface water from low areas 
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Figure 5.—Somewhat poorly drained Shebeon soils in background con- 
trast with darker, poorly drained Kilmanagh soils in foreground. 


after heavy rains. Erosion control structures may be 
needed where these surface ditches and natural drain- 
ageways enter larger ditches. 

Working this soil when it is too wet results in clodding 
and compaction. Additional tillage to break up the sur- 
face clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent seedling emer- 
gence and increase runoff and erosion. Minimum tillage, 
cover crops, returning crop residues to the soil, and the 
regular addition of other organic matter will also help 
maintain soil tilth. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

The use of this soil as building sites and for sanitary 
facilities is limited by the seasonal high water table and 
by very slow permeability in the substratum. Artificial 
drainage helps control the high water table. Basements 
should be carefully designed to prevent entry of water. 
The effect of frost action on local roads and streets can 
be controlled by replacing or covering the upper layer of 
this soil with a suitable base material. 

This soil is in capability subclass llw; Michigan soil 
management group 2.5b-d. 


4B—Grindstone loam, 0 to 4 percent slopes. This 
nearly level and gently undulating, moderately well 
drained soil is on flats, low knolls, and in areas adjacent 
to drainageways and low ridges. Individual areas are 
irregular in shape and range from 4 to several hundred 
acres. 

Typically, the surface layer is dark grayish brown loam 
about 9 inches thick. The subsoil is mottled and about 
18 inches thick. The upper part is yellowish brown, fri- 
able clay loam. The next part is brown, firm clay loam. 
The lower part is light yellowish brown, friable silt loam. 
The substratum, to a depth of about 60 inches, is brown, 
mottled very firm loam. In some areas the depth to very 
firm material is more than 40 inches. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Shebeon and Avoca soils. 
They are in depressions and narrow drainageways. Also 
included are moderately well drained Gagetown soils 
which are coarser textured and have a higher percent- 
age of silt and very fine sand than the Grindstone soils. 
They are interspersed throughout the unit. A few small 
areas in which bedrock is at a depth of less than 60 
inches are throughout the map unit. 

Permeability of the Grindstone soil is moderate in the 
upper part of the profile and very slow in the lower part. 


12 


The Grindstone soil has moderate available water capac- 
ity and medium or slow runoff. In undrained areas the 
water table is perched within 11/2 to 3 feet of the 
surface during the winter and spring months. The rooting 
depth is restricted by very firm material in the substra- 
tum. 

Most areas of this soil are cultivated. It has good 
potential for cultivated crops and pasture. It has fair to 
poor potential for recreation. It has fair potential for sani- 
tary facilities and building sites. 

This soil is suited to the cultivated crops commonly 
grown in this area. Limited rooting depth, wetness, water 
erosion, and soil compaction are the major concerns. 

Wetness can be controlled by combined surface and 
subsurface drainage systems. Generally, only low areas 
and drainageways need tile drainage, but some nearly 
level areas may need a grid system of tile drainage if 
cash crops are to be grown. Erosion can be controlled 
by cover crops, grassed waterways, residue manage- 
ment, and good crop rotation using minimum tillage or 
no-till planting. Erosion control structures may be needed 
where natural drainageways enter ditches. 

Compacted soils inhibit root development and reduce 
crop yields. Working this soil when it is too wet results in 
а cloddy, compacted soil. Additional tillage to break up 
the surface clods further compacts the lower part of the 
surface layer and the subsoil. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the growth of seed- 
lings and increase runoff and erosion. Minimum tillage or 
no-till planting, cover crops, returning crop residues to 
the soil, and the regular addition of organic matter will 
minimize compaction and help maintain soil tilth. 

The use of this soil for pasture is effective in control- 
ling erosion. However, overgrazing or grazing when the 
soil is too wet will cause surface compaction, excessive 
runoff, and erosion. Proper stocking and rotational or 
strip grazing help to keep the pasture and soil in good 
condition. 

Most areas of this soil can be developed for recrea- 
tion. Playgrounds should be developed in less sloping 
areas and protected with a good sod cover. Paths and 
trails are easy to make and maintain. Drainageways or 
depressions should be avoided for campsites and picnic 
areas. 

This soil can generally be used as building sites. The 
major limitations are the seasonal high water table and 
very slow permeability in the substratum. Artificial drain- 
age helps control the high water table. Basements 
should be carefully designed to prevent the entry of 
water. The effects of frost action on local roads and 
streets can be controlled by replacing or covering the 
upper layer of this soil with a suitable base material. 

This soil is in capability subclass 15; Michigan soil 
management group 2.5a-d. 


SOIL SURVEY 


5—Kilmanagh loam. This nearly level, poorly drained 
soil is on flats and in depressions and drainageways. 
This soil is subject to frequent flooding. Individual areas 
are irregular or linear in shape and range from 4 to 
several thousand acres. 

Typically, the surface layer is very dark gray loam 
about 9 inches thick. The subsoil is mottled, friable loam 
about 20 inches thick. The upper part is gray. The lower 
part is dark yellowish brown. The mottled substratum, to 
a depth of 60 inches, is dark yellowish brown, friable 
loam and brown, very firm loam. In some places the soil 
is calcareous within 10 inches of the surface. In some 
areas the depth to very firm material is more than 50 
inches. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Shebeon and Badaxe soils on 
slight knolls. Also included throughout the map unit are 
areas of the poorly drained Corunna soils which are 
coarser textured than the Kilmanagh soils and a few 
small areas in which bedrock is at a depth of less than 
60 inches. 

Permeability of the Kilmanagh soil is moderate in the 
upper part of the profile and very slow in the lower part. 
The Kilmanagh soil has moderate available water capac- 
ity and slow to ponded runoff. In undrained areas the 
water table is perched within 1 foot of the surface during 
the winter and spring months. The rooting depth is re- 
stricted by very firm material in the substratum. 

Most areas of this soil are cultivated. It has good 
potential for cultivated crops and pasture. It has poor 
potential for sanitary facilities and building sites. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness and soil compaction are the 
major concerns. 

Combined surface and subsurface drainage systems 
help control wetness. However, the lack of suitable 
drainage outlets is a problem in some areas. Shallow 
surface ditches a few feet wide and a foot or less deep 
are effective in removing surface water from low areas 
after heavy rains. Erosion control structures may be 
needed where the surface ditches and natural drain- 
ageways enter larger ditches. 

Working this soil when it is too wet results in a cloddy, 
compacted soil. Additional tillage to break up the surface 
clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage, cover crops, returning crop residues to the soil, and 
the regular addition of organic matter will also help main- 
tain soil tilth. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
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Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

The use of this soil as building sites and for sanitary 
facilities is severely limited by the high water table, by 
flooding, and by the very slow permeability in the sub- 
stratum. Artificial drainage helps control the high water 
table and flooding. Houses on this soil should be built 
without basements. The effect of frost action on local 
roads and streets can be controlled by replacing or cov- 
ering the upper layer of soil with a suitable base material. 

This soil is in capability subclass Им; Michigan soil 
management group 2.5с. 


6A—Avoca loamy sand, 0 to 2 percent slopes. This 
nearly level, somewhat poorly drained soil is on flats, low 
knolls, and low ridges. Individual areas are irregular or 
linear in shape and range from 4 to several hundred 
acres. 

Typically, the surface layer is very dark brown loamy 
sand about 4 inches thick. The subsurface layer is light 
brownish gray fine sand about 2 inches thick. The sub- 
soil is mottled, loose sand about 18 inches thick. It is 
dark brown in the upper part and strong brown in the 
lower part. The mottled substratum, to a depth of 60 
inches, is yellowish brown sand and yellowish brown 
loam. In some places precipitated iron, aluminum, and 
organic matter have not accumulated in the soil. In some 
places there is a layer of clay accumulation in the sub- 
soil. In some areas there is less than 20 inches, and in 
some other areas more than 40 inches, of sandy soil 
over loamy soil. 

Included with this soil in mapping are small areas of 
poorly drained Kilmanagh and somewhat poorly drained 
Shebeon and Badaxe soils which are finer textured than 
the Avoca soils. They are interspersed throughout the 
unit. Also included are areas of poorly drained and very 
poorly drained Belleville soils in depressions and drain- 
ageways. 

Permeability of the Avoca soil is rapid in the upper part 
of the profile and moderately slow in the lower part. The 
Avoca soil has moderate available water capacity and 
slow or very slow runoff. In undrained areas the water 
table comes to within 1 to 2 feet of the surface during 
the winter and spring months. 

Most areas of this soil are cultivated or are in wood- 
land. Potential is fair for cultivated crops and woodland. 
It is good for pasture. It is fair for орепјапа, woodland, 
and wetland wildlife. It is poor for sanitary facilities and 
building site development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness, soil blowing, and maintain- 
ing the level of organic matter are the major concerns. 

Combined surface and subsurface drainage systems 
help control wetness. However, the lack of suitable 
drainage outlets is a problem in some areas. Shallow 
surface ditches a few feet wide and a foot or less deep 
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are effective in removing surface water from low areas 
after heavy rains. Erosion control structures may be 
needed where these surface ditches and natural drain- 
ageways enter larger ditches. 

This soil is often droughty in summer. Irrigation will 
increase production. Tree windbreaks, rye buffer strips, 
cover crops, and residue management can help control 
soil blowing. No-till planting is possible on this soil. 

A good rotation, returning crop residues to the soil, 
and regular addition of other organic matter help main- 
tain or increase the level of organic matter. This will 
improve soil fertility and increase the water available for 
plants. 

Undrained areas are sometimes used for pasture. 
During the summers when this soil often lacks sufficient 
moisture, overgrazing may result in soil blowing. Proper 
stocking, rotational or strip grazing, and restricted use 
during dry periods help to keep the pasture and soil in 
good condition. 

This soil is often wooded but is seldom managed for 
this use. Most stands are dominated by low-value spe- 
cies and diseased, crooked, and forked trees. These 
should be harvested gradually and the better trees 
saved. Open areas should be planted to conifers. Plant- 
ing more seedlings than necessary will help compensate 
for high seedling mortality. If conifer plantations are es- 
tablished, they should be thinned to prevent crowding 
and poor growth. 

Wooded areas of this soil can support wildlife if a 
moderate level of management is used. Woodland wild- 
life can usually find adequate food and cover. Berry- 
producing shrubs can be planted along fence rows for 
openland wildlife. Habitat for wetland wildlife can be im- 
proved by digging shallow ponds. 

The use of this soil as building sites and for sanitary 
facilities is limited by the seasonal high water table and 
by moderately slow permeability in the substratum. Artifi- 
cial drainage helps control the high water table; however, 
houses on this soil should be built without basements. 
The effect of frost action on local roads and streets can 
be controlled by replacing or covering the upper layer of 
this soil with a suitable base material. 

This soil is in capability subclass lllw; Michigan soil 
management group 4/2b. 


7A—Aubar loam, 0 to 2 percent slopes. This 
nearly leve hat poorly drained soil is on flats and 
low а areas are irregular п shape 
and range from 4 to several hundred acres. 

Typically, the surface layer is dark grayish brown, cal- 
careous loam about 12 inches thick. The subsoil is about 
5 inches thick. It is yellowish brown, mottled, friable 
loam. The substratum, to a depth of 60 inches, is mot- 
tled, brown and pale brown, very firm loam and brown 
and reddish brown, extremely firm loam. In some areas 
the soil is not calcareous within 10 inches of the surface. 
The upper part of some profiles is stratified silt loam and 
very fine sandy loam. In some places depth to the very 
firm substratum is more than 24 inches. 


SOIL SURVEY 


Figure 6.—Typical area of Aubarque loam. 


Included with this soil in mapping are small areas of 
moderately well drained Grindstone soils on knolls and 
bordering drainageways. Also included are poorly 
drained Kilmanagh soils in depressions and drain- 
ageways. A few small areas of coarse textured Avoca 
soil and areas in which bedrock is at a depth of less 
than 60 inches are throughout the map unit. 

Permeability of the Aubarque soil is moderate in the 
upper part of the profile and very slow in the lower part. 
The Aubarque soil has low available water capacity and 
medium runoff. In undrained areas the water table is 
perched within 1/2 to 1 1/2 feet of the surface during 
the winter and spring months. The rooting depth is re- 
stricted by very firm material in the substratum. 


Most areas of this soil are cultivated. It has fair poten- 
tial for cultivated crops and good potential for pasture. It 
has fair to poor potential for recreational uses. It has 
poor potential for sanitary facilities and building site de- 
velopment. 

This soil is suited to the cultivated crops commonly 


grown in this area. Wetness, very slow permeability, and 
soil compaction are the major concerns. 

Combined surface and subsurface drainage systems 
help control wetness. The very slowly permeable and 
shallow substratum of this soil may make tile drainage 
less effective. Shallow surface ditches a few feet wide 
and a foot or less deep are effective in removing surface 
water from low areas after heavy rains. Erosion control 
structures may be needed where these surface ditches 
and natural drainageways enter larger ditches. 

Working this soil when it is too wet results in clodding 
and compaction. Additional tillage to break up the sur- 
face clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage, cover crops, returning crop residues to the soil, and 
the regular addition of other organic matter will also help 
maintain soil tilth. 
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Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

Most areas of this soil can be developed for recreation 
if managed properly. This soil has a seasonal high water 
table. Use may need to be restricted during the winter 
and spring and after heavy rains. 

The use of this soil as building sites and for sanitary 
facilities is limited by the seasonal high water table and 
by very slow permeability in the substratum. Artificial 
drainage helps control the high water table. Basements 
should be carefully designed to prevent entry of water. 
The effect of frost action on local roads and streets can 
be controlled by replacing or covering the upper layer of 
this soil with a suitable base material. 

This soil is in capbility subclass Шм; Michigan soil 
management group 2.5b-cd. 


7B—Aubarque loam, 2 to 6 percent slopes. This 
gently sloping, somewhat poorly drained soil is in drain- 
ageways which dissect broad flat areas. Individual areas 
are linear or winding in shape and range from 4 to 200 
acres. 

Typically, the surface layer is dark brown, calcareous 
loam about 8 inches thick. The subsoil is about 3 inches 
thick. It is brown, mottled, friable loam. The mottled sub- 
stratum, to a depth of about 60 inches, is pale brown 
and brown, very firm loam. In some areas the surface 
layer is not calcareous. The upper part of some profiles 
is stratified silt loam and very fine sandy loam. In some 
places the depth to the very firm substratum is more 
than 24 inches. 

Included with this soil in mapping are small areas of 
moderately well drained Grindstone soils on knolls and 
bordering drainageways. Also included are poorly 
drained Kilmanagh soils іп depressions and drain- 
ageways. 

Permeability of the Aubarque soil is moderate in the 
upper part of the profile and very slow in the lower part. 
The Aubarque soil has low available water capacity and 
medium runoff. In undrained areas the water table is 
perched within 1/2 to 1 1/2 feet of the surface during 
the winter and spring months. The rooting depth is re- 
stricted by very firm material in the substratum. 

Most areas of this soil are cultivated. It has fair poten- 
tial for cultivated crops and good potential for pasture. It 
has fair to poor potential for recreational uses. It has 
poor potential for sanitary facilities and building site de- 
velopment. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness, water erosion, and soil 
compaction are the major concerns. 

Combined surface and subsurface drainage systems 
help control the wetness. Because areas of this soil are 
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small, the surrounding soils must be considered in plan- 
ning a drainage system. Erosion control structures may 
be needed where natural drainageways enter ditches. 
Cover crops, grassed waterways, residue management, 
and a good crop rotation using minimum tillage help to 
prevent erosion. 

Working this soil when it is too wet results in clodding 
and compaction. Additional tillage to break up the sur- 
face clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting also be- 
comes more severe when the natural structure of this 
soil is destroyed by compaction and by depletion of 
organic matter. Surface crusting may prevent the emer- 
gence of seedlings and increase runoff and erosion. 
Minimum tillage, cover crops, returning crop residues to 
the soil, and the regular addition of other organic matter 
will also help maintain soil tilth. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

Most areas of this soil can be developed for recreation 
if managed properly. Because this soil has a seasonal 
high water table, use may need to be restricted during 
winter and spring and after heavy rains. 

The use of this soil as building sites and for sanitary 
facilities is limited by the seasonal high water table and 
by very slow permeability in the substratum. Artificial 
drainage helps control the high water table. Basements 
should be carefully designed to prevent entry of water. 
The effect of frost action on local roads and streets can 
be controlled by replacing or covering the upper layer of 
soil with a suitable base material. 

This soil is in capability subclass Ше; Michigan soil 
management group 2.5b-cd. 


9B—Plainfield sand, 0 to 6 percent slopes. This 
nearly level and gently undulating, excessively drained 
Soil is on flats, low ridges, and low knolls. Individual 
areas are irregular or linear in shape and range from 4 to 
more than 100 acres. 

Typically, the surface layer is dark grayish brown sand 
about 9 inches thick. The subsoil is loose sand about 18 
inches thick. The upper part is dark brown. The lower 
part is yellowish brown. The substratum, to a depth of 
about 60 inches, is light yellowish brown sand. In some 
places, precipitated iron, aluminum, and organic matter 
have accumulated in the soil. In some places the soil 
has a layer of clay accumulation in the subsoil. 

Included with this soil in mapping are small areas of 
moderately well drained Covert soils and Covert loamy 
substratum soils. They are in depressions. 
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Permeability of the Plainfield soil is rapid. The Plain- 
field soil has very low available water capacity and slow 
runoff. 

Most areas of this soil are cultivated or are in wood- 
land. Potential is poor for cultivated crops and fair for 
recreational uses. It is good for woodland and poor for 
wildlife. It is good for sanitary facilities and building site 
development. 

Cultivated crops are not usually grown on this soil 
because of droughtiness, low fertility, and susceptibility 
to soil blowing. Crops often dry up in summer and are 
not harvestable. 

This soil is often in woodland but is seldom managed 
for this use. Diseased, crooked, and forked trees and 
low-value species should be harvested and the better 
trees saved. The native hardwoods will regenerate with- 
out planting. Open areas should be planted to conifers. If 
conifer plantations are established, they should be 
thinned to prevent crowding and poor growth. 

Wooded areas of this soil can support wildlife if man- 
aged carefully. Woodland wildlife habitat can be im- 
proved by planting most trees for food and coniferous 
trees for cover. Planting berry-producing shrubs along 
fence rows will encourage openland wildlife. Digging 
shallow ponds in low areas will attract wetland wildlife; 
however, they may dry up in summer. 

Most areas of this soil can be developed for recreation 
if protected from soil blowing. The grass cover is usually 
sparse. Wood chips can be used where foot traffic is 
heavy. Playgrounds should be developed in the less 
sloping areas. If loamy topsoil is added, a good sod 
cover can be established. Large open areas can be 
protected by tree windbreaks. Trails are easy to make 
and maintain. 

This soil can be used as building sites. Because the 
soil is rapidly permeable, its use for septic tank absorp- 
tion fields may cause pollution of the ground water. 

This soil is in capability subclass Vis; Michigan soil 
management group 5.3a. 


9C—Plainfield sand, 6 to 12 percent slopes. This 
gently rolling, excessively drained soil is on low ridges 
and knolls. Individual areas are irregular in shape and 
range from 4 to 200 acres. 

Typically, a thin layer of matted leaves, twigs, and 
mixed sand and organic matter covers the surface layer. 
The surface layer is very dark gray sand about 1 inch 
thick. The subsurface layer is brown sand about 3 inches 
thick. The subsoil is loose sand about 16 inches thick. 
The upper part is yellowish brown. The lower part is 
brownish yellow. The substratum, to a depth of about 60 
inches, is light yellowish brown stratified sand and fine 
sand. In some places, precipitated iron, aluminum, and 
organic matter have accumulated in the soil. 

Included with this soil in mapping are small areas of a 
steeper soil. 


SOIL SURVEY 


The Plainfield soil has rapid permeability, very low 
available water capacity, and medium runoff. 

Most areas of this soil are in woodland. Potential is 
poor for cultivated crops and wildlife. It is good for wood- 
land and fair for recreational uses other than play- 
grounds. It is fair for sanitary facilities and as building 
sites. 

Cultivated crops are not generally grown on this soil 
because of droughtiness, low fertility, and susceptibility 
to wind and water erosion. Crops often dry up during the 
summer and are not harvestable. 

This soil is mostly in woodland but is seldom managed 
for this use. Many stands are understocked. Diseased, 
crooked, and forked trees should be harvested and the 
better trees saved. Open areas should be planted to 
conifers. If conifer plantations are established, they 
should be thinned to prevent crowding and poor growth. 

Wooded areas of this soil can support wildlife if man- 
aged carefully. Woodland wildlife habitat сап be im- 
proved by planting mast trees for food and coniferous 
trees for cover. Planting berry-producing shrubs along 
fence rows will encourage openland wildlife. 

This soil can be developed for recreational areas other 
than playgrounds. The grass cover is usually sparse. 
Wood chips can be used where foot traffic is heavy. 
Large open areas can be protected with tree windbreaks. 
Trails are easy to make and maintain. Some land shap- 
ing may be necessary for campsites and picnic areas. 

This soil can generally be used as building sites. The 
major concern is slope. | can be corrected by land 
forming and placing local roads and streets on the con- 
tour. Because it is rapidly permeable, use of this soil for 
septic tank absorption fields may pollute the ground 
water. 

This soil is in capability subclass Vis; Michigan soil 
management group 5.3a. 


11A—Covert sand, loamy substratum, 0 to 2 per- 
cent slopes. This nearly level, moderately well drained 
soil is on low ridges, flats, and low knolls. Individual 
areas are linear or irregular in shape and range from 4 to 
200 acres. 

Typically, the surface layer is dark grayish brown sand 
about 10 inches thick. The subsoil is loose sand about 
16 inches thick. The upper part is dark brown. The lower 
part is strong brown. The substratum, to a depth of 60 
inches, is light yellowish brown, mottled sand and brown 
loam. In some places precipitated iron, aluminum, and 
organic matter have not accumulated in the soil. In some 
Places, a layer of clay accumulation is in the subsoil. In 
some areas there is less than 40 inches or more than 60 
inches of sandy soil over the loamy soil. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Avoca and Pipestone soils. 

Permeability of the Covert loamy substratum soil is 
rapid in the upper part of the profile and moderately slow 
or slow in the lower part. The available water capacity is 
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low, and runoff is very slow. In undrained areas the 
water table is within 1 1/2 to 3 1/2 feet of the surface 
during the winter and spring months. 

Most areas of this soil are cultivated or are in wood- 
land. It has fair potential for cultivated crops and recre- 
ational uses. It has good potential for pasture and wood- 
land. It has poor potential for wildlife. It has fair potential 
for sanitary facilities and building site development. 

This soil is suited to growing small grains, corn, 
grasses, and legumes. Droughtiness, soil blowing, and 
maintaining the level of organic matter are the major 
concerns. 

This soil is often droughty in the summer, but irrigation 
will increase production. Using a good crop rotation, re- 
turning crop residues to the soil, and the regular addition 
of other organic matter will help maintain or increase the 
content of organic matter. This, in turn, will improve soil 
fertility and increase the water available to plants. Low 
areas and drainageways are wet in the spring and may 
need artificial drainage. Tree windbreaks, rye buffer 
strips, cover crops, and residue management help stop 
soil blowing. No-till planting can be used. 

The use of this soil for pasture is effective in control- 
ling erosion. During the summer, when this soil often 
lacks sufficient moisture, overgrazing may result in soil 
blowing. Proper stocking, rotational or strip grazing, and 
restricted use during dry periods help to keep the pas- 
ture and soil in good condition. 

This soil is often in woodland but is seldom managed 
for this use. Diseased, crooked, and forked trees and 
low-value species should be harvested and the better 
trees saved. The native hardwoods will regenerate with- 
out planting. Open areas should be planted to conifers. If 
conifer plantations are established, they should be 
thinned to prevent crowding and poor growth. 

Wooded areas of this soil can support wildlife if man- 
aged carefully. Woodland wildlife habitat can be im- 
proved by planting mast trees for food and coniferous 
trees for cover. Planting berry-producing shrubs along 
fence rows will encourage openland wildlife. Digging 
shallow ponds in low areas will attract wetland wildlife; 
however, they may dry up during the summer. 

Most areas of this soil can be developed for recrea- 
tion. The grass cover is usually sparse. Wood chips can 
be used where foot traffic is heavy. Large open areas 
can be protected by tree windbreaks. Trails are easy to 
make and maintain. 

This soil can usually be used as building sites. The 
major concern is the seasonal high water table. Artificial 
drainage will control the high water table. Basements 
should be carefully designed to prevent entry of water. 

This soil is in capability subclass IVs; Michigan soil 
management group 5/2a. 


12A—Sanilac silt loam, 0 to 3 percent slopes. This 
nearly level and gently undulating, somewhat poorly 
drained soil is on flats and low knolls. Individual areas 
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are irregular in shape and range from 4 to several hun- 
dred acres. 

Typically, the surface layer is dark grayish brown, cal- 
careous silt loam about 13 inches thick. The subsoil is 
about 12 inches thick. It is pale brown and brown, mot- 
tled, friable very fine sandy loam. The substratum, to a 
depth of 60 inches, is stratified, pale brown, mottled very 
fine sandy loam and loamy very fine sand. In some 
places the soil is not calcareous within 10 inches of the 
surface. In some places the lower part of the substratum 
is loam. 

Included with this soil in mapping are small areas of 
poorly drained Bach soils and moderately well drained 
Gagetown soils. The Bach soils are in depressions and 
drainageways and the Gagetown soils are on knolls. A 
few small areas of an Avoca soil that is coarser textured 
in the surface layer and subsoil are throughout the map 
unit. 

The Sanilac soil has moderately slow or moderate 
permeability, available water capacity is high, and runoff 
is slow. In undrained areas the water table is within 1 to 
2 feet of the surface during the winter and spring 
months. The surface layer contains free lime, which may 
cause manganese deficiency in sugar beets, beans, 
oats, and barley or zinc deficiency in corn and beans. 

Most areas of this soil are cultivated. It has good 
potential for cultivated crops and pasture. It has poor 
potential for sanitary facilities and building site develop- 
ment. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness and soil compaction are the 
major concerns. 

Combined surface and subsurface drainage systems 
help control wetness; however, some areas lack suitable 
outlets. Shallow surface ditches a few feet wide and a 
foot or less deep are effective in removing surface water 
from low areas after heavy rains. Erosion control struc- 
tures may be needed where these surface ditches and 
natural drainageways enter larger ditches. 

Working this soil when it is too wet results in clodding 
and compaction. Additional tillage to break up the sur- 
face clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage, cover crops, returning crop residues to the soil, and 
the regular addition of other organic matter will also help 
maintain soil tilth. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 
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The use of this soil as building sites and for sanitary 
facilities is limited by the seasonal high water table. Artifi- 
cial drainage helps control the high water table and 
flooding. Basements should be carefully designed to pre- 
vent entry of water. The effect of frost action on local 
roads and streets can be controlled by replacing or cov- 
ering the upper layer of soil with a suitable base material. 

This soil is in capability subclass Им; Michigan soil 
management group 2.5b-cs. 


13B—Gagetown silt loam, 0 to 4 percent slopes. 
This nearly level and gently undulating, moderately well 
drained soil is on flats, low ridges, and low knolls. Indi- 
vidual areas are irregular in shape and range from 4 to 
200 acres. 

Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick. The subsoil is dark yellow- 
ish brown, mottled, friable silt loam about 3 inches thick. 
The substratum, to a depth of about 60 inches, is yellow- 
ish brown, mottled, stratified very fine sand to silt loam. 
Іп some places the subsoil has a layer of clay accumula- 
tion. In some areas the lower part of the substratum is 
loam. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Sanilac soils. They are in de- 
pressions and drainageways. Also included throughout 
the map unit, are areas of somewhat poorly drained 
Avoca soil. 

The Gagetown soil has moderate or moderately slow 
permeability, moderate available water capacity, and 
medium or slow runoff. In undrained areas the water 
table is within 2 to 3 feet of the surface during the winter 
and spring months. 

Most areas of this soil are cultivated. It has good 
potential for cultivated crops, pasture, and recreational 
uses. It has fair to poor potential for sanitary facilities 
and building site development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Water erosion, wetness, and soil 
compaction are the major concerns. 

Cover crops, grassed waterways, residue manage- 
ment, and a good rotation using minimum tillage or no-till 
planting help to prevent erosion. Erosion control struc- 
tures may be needed where natural drainageways enter 
ditches. 

Combined surface and subsurface drainage systems 
help control wetness. Generally, only low areas and 
drainageways need tile drainage, but some nearly level 
areas may need a grid system of tiles if cash crops are 
to be grown. 

Working this soil when it is too wet results in clodding 
and compaction. Additional tillage to break up the sur- 
face clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
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matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage or no-till planting, cover crops, returning crop resi- 
dues to the soil, and the regular addition of other organic 
matter will also help maintain soil tilth. 

The use of this soil for pasture is effective in control- 
ling erosion. However, overgrazing or grazing when the 
soil is too wet will cause surface compaction, excessive 
runoff, and erosion. Proper stocking and rotational or 
strip grazing help to keep the pasture and soil in good 
condition. 

Most areas of this soil can be developed for recrea- 
tion. Playgrounds should be developed in the less slop- 
ing areas and protected with a good sod cover. Paths 
and trails are easy to make and maintain. Drainageways 
or depressions should be avoided for campsites and 
picnic areas. 

This soil can generally be used as building sites. The 
major limitation is the seasonal high water table. Artificial 
drainage helps control the high water table. Basements 
should be carefully designed to prevent entry of water. 
The effect of frost action on local roads and streets can 
be controlled by replacing or covering the upper layer of 
Soil with a suitable base material. 

This soil is in capability subclass Пе; Michigan soil 
management group 2.5a-cs. 


14A—Badaxe fine sandy loam, 0 to 3 percent 
slopes. This nearly level and gently undulating, some- 
what poorly drained soil is on flats, low knolls, and low 
ridges. Individual areas are irregular or linear in shape 
and range from 4 to 200 acres. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 10 inches thick. The subsoil is 
about 17 inches thick. The upper part is brown, very 
friable loamy sand; the middle part is dark yellowish 
brown, mottled, friable loam; the lower part is dark yel- 
lowish brown, mottled, very friable sandy loam. The mot- 
tled substratum, to a depth of 60 inches, is firm and very 
firm brown loam. In some places clay has not accumulat- 
ed in the subsoil. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Avoca soils and poorly drained 
Corunna and Kilmanagh soils. The Avoca soils are 
coarser textured than the Badaxe soil and are through- 
out the map unit. The poorly drained Corunna and Kil- 
managh soils are in depressions and drainageways. In a 
few small areas, bedrock is at a depth of less than 60 
inches. 

Permeability of the Badaxe soil is moderate in the 
upper part of the profile and very slow in the lower part. 
The Badaxe soil has moderate available water capacity 
and medium or slow runoff. In undrained areas the water 
table is perched within 1 to 2 feet of the surface during 
the winter and spring months. The rooting depth is re- 
stricted by very firm material in the substratum. 
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Most areas of this soil are cultivated or are in wood- 
land. It has good potential for cultivated crops, pasture, 
and woodland. It has good potential for openland and 
woodland wildlife. It has poor potential for sanitary facili- 
ties and building site development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness and soil compaction are the 
major concerns. 

Combined surface and subsurface drainage systems 
help control wetness; however, some areas lack suitable 
outlets. Shallow surface ditches a few feet wide and a 
foot or less deep are effective in removing surface water 
from low areas after heavy rains. Erosion control struc- 
tures may be needed where these surface ditches and 
natural drainageways enter larger ditches. 

Working this soil when too wet results in clodding and 
compaction. Additional tillage to break up the surface 
clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage, cover crops, returning crop residues to the soil, and 
the regular addition of other organic matter will also help 
maintain soil tilth. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

Much of this soil is wooded, but little of it is managed 
for this use. Most stands are dominated by low-value 
species and diseased, crooked, and forked trees. These 
should be harvested gradually and the better trees 
saved. Open areas should be planted to conifers. If coni- 
fer plantations are established, they should be thinned to 
prevent crowding and poor growth. 

Wooded areas of this soil provide good habitat for 
woodland wildlife. Planting berry-producing shrubs along 
fence rows will attract openland wildlife. 

The use of this soil as building sites and for sanitary 
facilities is limited by the seasonal high water table and 
by very slow permeability in the substratum. This soil is 
highly susceptible to frost action. Basements should be 
carefully designed to prevent entry of water. The effect 
of frost action on local roads and streets can be con- 
trolled by replacing or covering the upper layer of soil 
with a suitable base material. 

This soil is in capability subclass Им; Michigan soil 
management group 3/2b-d. 


15B—Deerton Variant gravelly loamy sand, 0 to 4 
percent slopes. This moderately deep, nearly level and 
gently sloping soil is moderately well drained or well 
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drained. It is on low ridges and low knolls. Individual 
areas are linear or irregular in shape and range from 4 to 
200 acres. 

Typically, the surface layer is black gravelly loamy 
sand about 3 inches thick. The subsurface layer is brown 
gravelly coarse sand about 2 inches thick. The subsoil is 
about 17 inches thick. The upper part is dark brown, very 
friable gravelly loamy sand; the lower part is brown, 
loose very cobbly coarse sand. Sandstone bedrock is at 
a depth of about 22 inches. 

In some places, precipitated iron, aluminum, and or- 
ganic matter have not accumulated in the soil. In some 
places there is a layer of clay accumulation in the sub- 
soil. In some areas there is less than 20 inches or more 
than 40 inches of sandy soil over the bedrock. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Tyre and Mitiwanga soils. They 
are in depressions. 

Permeability of the Deerton Variant soil is rapid or 
moderately rapid above the bedrock. The available water 
capacity is very low, and runoff is very slow. In undrained 
areas the water table is perched within 1 1/2 to 3 1/2 
feet of the surface during the winter and spring months. 
The rooting depth is restricted by bedrock. 

Most areas of this soil are cultivated or are in wood- 
land. It has fair potential for cultivated crops and wood- 
land. It has good potential for pasture. It has poor poten- 
tial for wildlife and recreational uses. It has fair potential 
for building development and poor potential for septic 
tank absorption fields. 

This soil is suited to small grains, corn, grasses, and 
legumes. Most areas have enough cobbles and stones 
to make seedbed preparation and harvesting difficult. If 
the cobbles and stones are removed, crop yields will 
improve and wear on equipment will decrease. Soil blow- 
ing and water erosion, and maintaining the level of or- 
ganic matter are also major concerns. 

Low areas and drainageways are wet in spring and 
may need artificial drainage. Drainage tile may be difficult 
to install because of the moderate depth to bedrock. 
Tree windbreaks, rye buffer strips, cover crops, grassed 
waterways, residue management, and a good crop rota- 
tion using minimum tillage or no-till planting will help 
control erosion. This soil is often droughty in the 
summer. Irrigation will increase production. 

A good system of crop rotation, returning crop resi- 
dues to the soil, and the regular addition of organic 
matter will help maintain or increase the level of organic 
matter. This will improve soil fertility and increase the 
water available for plants. 

The use of this soil for pasture is effective in control- 
ling erosion. During the summer, when this soil often 
lacks sufficient moisture, overgrazing may result in soil 
blowing. Proper stocking, rotational or strip grazing, and 
restricted use during dry periods help to keep the pas- 
ture and soil in good condition. 
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This soil is often in woodland but is seldom managed 
for this use. Diseased, crooked, and forked trees and 
low-value species should be harvested and the better 
trees saved. The native hardwoods will regenerate with- 
out planting. Open areas should be planted to conifers. If 
conifer plantations are established, they should be 
thinned to prevent crowding and poor growth. 

Wooded areas of this soil can support wildlife if man- 
aged carefully. Woodland wildlife habitat can be im- 
proved by planting mast trees for food and coniferous 
trees for cover. Berry-producing shrubs planted along 
fence rows will encourage openland wildlife. Shallow 
ponds in low areas will attract wetland wildlife but may 
dry up during the summer. 

Most areas of this soil can be developed for recrea- 
tion. The grass cover is usually sparse. Wood chips can 
be used where foot traffic is heavy. Large open areas 
can be protected with tree windbreaks. Trails are easy to 
make and maintain. 

This soil can generally be used as building sites. The 
major limitations are the seasonal high water table and 
bedrock at a depth of 20 to 40 inches. The bedrock is 
shallow enough to limit the effectiveness of septic tank 
absorption fields. Cracks in the rock may allow pollution 
of ground water. Artificial drainage will help control the 
high water table. 

This soil is in capability subclass IVs; Michigan soil 
management group 4/Ra. 


18—Tappan loam. This nearly level, poorly drained 
soil is on flats and in depressions and drainageways. 
This soil is subject to frequent flooding. Individual areas 
are irregular or linear in shape and range from 4 to 
several thousand acres. 

Typically, the surface layer is very dark grayish brown, 
calcareous loam about 13 inches thick. The mottled sub- 
soil is about 18 inches thick. The upper part is light 
brownish gray to dark yellowish brown, friable loam and 
silt loam; the lower part is gray, firm loam. The substra- 
tum, to a depth of about 60 inches, is yellowish brown, 
mottled loam. In some places the soil is not calcareous 
within 10 inches of the surface. In some areas there is 
very firm soil in the substratum. 

Included in mapping are small areas throughout the 
map unit of somewhat poorly drained Avoca soils, poorly 
drained and very poorly drained Belleville soils, and very 
poorly drained Aurelius soils. The Avoca and Belleville 
soils are coarser textured than the Tappan soils. The 
Aurelius soils have a muck surface layer underlain by 
marl. A few small areas in which bedrock is at a depth of 
less than 60 inches are interspersed throughout the unit. 

Permeability of the Tappan soil is moderate or moder- 
ately slow in the upper part of the profile and slow in the 
lower part. The Tappan soil has high available water 
capacity and slow or ponded runoff. In undrained areas 
the water table is perched within 1 foot of the surface 
during the winter and spring months. The surface layer 
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contains free lime. This may cause manganese deficien- 
cy in sugar beets, beans, oats, and barley and zinc 
deficiency in corn and beans. 

Most areas of this soil are cultivated. It has good 
potential for crops and pasture. It has poor potential for 
sanitary facilities and building site development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness and soil compaction are the 
major concerns. 

Combined surface and subsurface drainage systems 
help control wetness. However, the lack of suitable 
drainage outlets is a problem in some areas. Shallow 
surface ditches a few feet wide and a foot or less deep 
are effective in removing surface water from low areas 
after heavy rains. Erosion control structures may be 
needed where these surface ditches and natural drain- 
ageways enter larger ditches. 

Working this soil when it is too wet results in clodding 
and compaction. Additional tillage to break up the sur- 
face clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage, cover crops, returning crop residues to the soil, and 
the regular addition of other organic matter will also help 
maintain soil tilth. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

The use of this soil as building sites and for sanitary 
facilities is severely limited by the high water table and 
by flooding. This soil also has slow permeability in the 
substratum and high susceptibility to frost action. Artifi- 
cial drainage helps control the high water table and 
flooding. Houses on this soil should be built without 
basements. The effect of frost action on local roads and 
streets can be controlled by replacing or covering the 
upper layer of this soil with a suitable base material. 

This soil is in capability subclass Им; Michigan soil 
management group 2.5с-с. 


19—Corunna sandy loam. This nearly level, poorly 
drained soil is on flats and in depressions and drain- 
ageways. This soil is subject to frequent flooding. Individ- 
ual areas are irregular or linear in shape and range from 
4 to 300 acres. 

Typically, the surface layer is black sandy loam about 
11 inches thick. The subsoil is mottled, very friable sandy 
loam about 21 inches thick. The upper part is gray. The 
lower part is yellowish brown. The mottled substratum, to 
a depth of 60 inches, is grayish brown gravelly sandy 


HURON COUNTY, MICHIGAN 


loam and grayish brown and gray loam. In some areas 
the surface layer is less than 10 inches thick. In some 
places the soil is calcareous within 10 inches of the 
surface. In some areas there is less than 26 inches or 
more than 40 inches of moderately coarse textured soil 
over the medium textured soil. 

Included with this soil in mapping are small areas of 
poorly drained and very poorly drained Belleville soils 
and somewhat poorly drained Badaxe and Shebeon 
soils. The Belleville soils are coarser textured than the 
Corunna soil and are throughout the map unit. The 
Badaxe and Shebeon soils are on slight knolls. In a few 
small areas bedrock is at a depth of less than 60 inches. 

Permeability of the Corunna soil is moderate or moder- 
ately rapid in the upper part of the profile and moderately 
slow in the lower part. The Corunna soil has moderate 
available water capacity and very slow or ponded runoff. 
In undrained areas the water table comes to within 1 
foot of the surface during the winter and spring months. 
The organic matter content of the surface layer is rela- 
tively high. This may cause manganese deficiency in 
sugar beets, beans, oats, and barley. 

Most areas of this soil are cultivated or are in wood- 
land. It has good potential for cultivated crops, pasture, 
and wetland wildlife. It has fair potential for woodland. It 
has poor potential for sanitary facilities and building site 
development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness and soil compaction are the 
major concerns. 

Combined surface and subsurface drainage systems 
help control wetness. However, the lack of suitable 
drainage outlets is a problem in some areas. Shallow 
surface ditches a few feet wide and a foot or less deep 
are effective in removing surface water from low areas 
after heavy rains. Erosion control structures may be 
needed where these surface ditches and natural drain- 
ageways enter larger ditches. 

Working this soil when it is too wet results in clodding 
and compaction. Additional tillage to break up the sur- 
face clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage, cover crops, returning crop residues to the soil, and 
the regular addition of other organic matter will also help 
maintain soil tilth. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 
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Much of this soil is wooded, but little of it is managed 
for this use. Most stands have many diseased, crooked, 
and forked trees. These should be harvested gradually 
and the better trees saved. Open areas should be plant- 
ed. Planting more seedlings than necessary will help 
compensate for high seedling mortality. 

Shallow ponds can be dug to encourage wetland wild- 
life. Reeds, sedges, cattails, and other marsh grasses 
will naturally become established to provide food and 
cover. Deep ponds can be dug and stocked with fish. 

The use of this soil as building sites and for sanitary 
facilities is severely limited by the high water table and 
flooding. This soil also has moderately slow permeability 
in the substratum and is highly susceptible to frost 
action. Artificial drainage helps control the high water 
table and flooding. Houses on this soil should be built 
without basements. The effect of frost action on local 
roads and streets can be controlled by replacing or cov- 
ering the upper layer of this soil with a suitable base 
material. 

This soil is in capability subclass Им; Michigan soil 
management group 3/2c. 


20A—Covert sand, 0 to 2 percent slopes. This 
nearly level, moderately well drained soil is on low 
ridges, flats, and low knolls. Individual areas are linear or 
irregular in shape and range from 4 to several hundred 
acres. 

Typically, the surface layer is very dark grayish brown 
sand about 4 inches thick. The subsurface layer is light 
brownish gray sand about 6 inches thick. The subsoil is 
about 25 inches thick. The upper part is strong brown, 
loose sand; the lower part is brownish yellow, mottled, 
loose sand. The substratum, to a depth of about 60 
inches, is light yellowish brown sand. In some places, 
precipitated iron, aluminum, and organic matter have not 
accumulated in the soil. In some places the soil has a 
layer of clay accumulation in the subsoil. In some areas 
there is loamy soil in the substratum. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Pipestone soils. They are in 
depressions and drainageways. Also included are exces- 
sively drained Plainfield soils on knolls. 

Permeability of the Covert soil is rapid. The Covert soil 
has low available water capacity and very slow runoff. In 
undrained areas the water table is within 1 1/2 to 3 1/2 
feet of the surface during the winter and spring months. 

Most areas of this soil are cultivated or are in wood- 
land. Potential is fair for cultivated crops. It is good for 
pasture and woodland. It is poor for wildlife and recrea- 
tion. It is fair for sanitary facilities and building develop- 
ment. 

This soil is suited to small grains, corn, grasses, and 
legumes. Soil blowing and maintaining content of organic 
matter are the major concerns, although low areas and 
drainageways are wet in spring and may need artificial 
drainage. 
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Tree windbreaks, rye buffer strips, cover crops, and 
residue management will help control soil blowing. No-till 
planting is helpful. This soil is often droughty in the 
summer. Irrigation will increase production. 

A good rotation, returning crop residues to the soil, 
and the regular addition of other organic matter will help 
maintain or increase organic matter. This will improve 
fertility and increase available water. 

The use of this soil for pasture is effective in control- 
ling erosion. During the summer, when this soil often 
lacks sufficient moisture, overgrazing may result in soil 
blowing. Proper stocking, rotational or strip grazing, and 
restricted use during dry periods help to keep the pas- 
ture and soil in good condition. 

This soil is often in woodland but is seldom managed 
for this use. Diseased, crooked, and forked trees and 
low-value species should be harvested and the better 
trees saved. The native hardwoods will regenerate with- 
out planting. Open areas should be planted to conifers. If 
conifer plantations are established, they should be 
thinned to prevent crowding and poor growth. 

Wooded areas of this soil can support wildlife if man- 
aged carefully. Woodland wildlife habitat can be im- 
proved by planting mast trees for food and coniferous 
trees for cover. Planting berry-producing shrubs along 
fence rows will encourage openland wildlife. Digging 
shallow ponds in low areas will attract wetland wildlife; 
however, they may dry up during the summer. 

Most areas of this soil can be developed for recreation 
if protected from soil blowing. The grass cover is usually 
sparse. Wood chips can be used where foot traffic is 
heavy. Large open areas can be protected with tree 
windbreaks. Trails are easy to make and maintain. 

This soil can generally be used as building sites. The 
major limitation is the seasonal high water table. Artificial 
drainage helps control the high water table. Basements 
should be carefully designed to prevent entry of water. 
Because it is rapidly permeable, use of this soil for septic 
tank absorption fields may pollute the ground water. 

This soil is in capability subclass IVs; Michigan soil 
management group 5a. 


23—Fluvaquents, loamy. These are somewhat poorly 
drained and poorly drained, nearly level soils. They are 
on narrow stream bottoms and are ordinarily flooded by 
stream overflow for brief periods each year. Individual 
areas are linear or winding in shape and range from 10 
to several hundred acres. 

A typical area has a loam surface layer about 6 inches 
thick. The underlying material is mottled, friable loam in 
the upper part, and stratified sand, gravel, and partially 
decomposed plant remains in the lower part. 

A broad level of classification is used for soils of this 
map unit because of the wide variation observed in the 
profiles examined. For example, in many places the sub- 
stratum is loamy rather than sandy. 
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Included with these soils in mapping are small areas of 
somewhat poorly drained Avoca, Riverdale, and She- 
beon soils on knolls that do not flood. Also included are 
the very poorly drained Linwood soils that have a muck 
surface layer. They are in old stream channels. In a few 
small areas throughout the unit, bedrock is at a depth of 
less than 60 inches. 

Most areas of these soils are wooded. Potential is 
poor for cultivated crops and pasture. It is good for 
woodland, It is fair for woodland wildlife and good for 
wetland wildlife. It is fair to poor for recreational uses. It 
is poor for sanitary facilities and building site develop- 
ment. 

Cultivated crops are seldom grown on these soils be- 
cause of flooding from stream overflow and wetness. 
Usually it is not economically practical to overcome 
these problems. A few areas of these soils in favorable 
locations are used for cultivated crops. Flooding, wet- 
ness, and soil compaction are the major management 
concerns. 

These soils are sometimes used for pasture. Overgraz- 
ing or grazing when the soil is too wet will cause soil 
compaction and destroy the forage plants. Proper stock- 
ing, rotational or strip grazing, and restricted use during 
wet periods help keep the pasture and soil in good 
condition. 

These soils are mostly in woodland but are seldom 
managed for this use. Most stands have many diseased, 
crooked, and forked trees. These should be harvested 
gradually and the better trees saved. Open areas should 
be planted. Planting more seedlings than necessary will 
help compensate for high seedling mortality. 

Woodland wildlife can usually find adequate food and 
cover. Habitat for wetland wildlife can be improved by 
digging shallow ponds. The use of these soils for recre- 
ational development is impractical because of the high 
water table and flooding. 

Using these soils as building sites and for sanitary 
facilities is not practical. The high water table and flood- 
ing are extremely difficult to overcome. 

These soils are in capability subclass Vw; Michigan 
soil management group L2c. 


24—Aquents and Histosols, ponded. These are very 
poorly drained, nearly level soils. They are in marsh 
areas, most of which are always flooded. Individual areas 
are irregular in shape and range from 10 to several 
hundred acres. The soils classified as Aquents make up 
25 to 95 percent of these areas and the soils classified 
as Histosols make up about 0 to 70 percent. Together, 
these soils make up about 95 percent of the map unit. 
These two soils are so similar in use and management 
that it is not practical to separate them in mapping. 

A typical area of Aquents has a gray sand surface 
layer about 6 inches thick. The underlying material is 
gray very fine sandy loam and loam in the upper part 
and brown loam in the lower part. 
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A typical area of Histosols has a black muck surface 
layer about 20 inches thick. The underlying material is 
gray very fine sandy loam in the upper part and brown 
loam in the lower part. 

A broad level of classification is used for soils of this 
map unit because of the wide variation observed in the 
profiles. For example, Aquents are often sandy to a 
depth of 60 inches. Histosols may have a marl layer. 

Included with these soils in mapping are small areas of 
Udipsamments. They are in areas that have been built 
up by sandy material. 

Most areas of these soils аге іп marsh. They have 
good potential for wetland wildlife] (fig. 7). 

These soils are in capability subclass УП. 


26B—Boyer loamy sand, 0 to 6 percent slopes. 
This nearly level and gently undulating, well drained soil 
is on flats, low ridges, and low knolls. Individual areas 
are linear or irregular in shape and range from 4 to 200 
acres. 

Typically, the surface layer is dark brown loamy sand 
about 7 inches thick. The subsoil is about 20 inches 
thick. The upper part is loose, strong brown sand; the 
middle part is dark brown, friable gravelly loam; the lower 
part is yellowish brown, very friable loamy sand. The 
substratum, to a depth of about 60 inches, is light yel- 


Figure 7.—Aquents and Histosols, ponded, provide suitable vegetation 
for wetland wildlife on an inland marsh in Rush Lake. 
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lowish brown, stratified sand and gravel (На. 8). Precipi- 
tated iron, aluminum, and organic matter have accumu- 
lated in the soil in some places. 

Included with this soil in mapping are small areas of 
moderately well drained Covert soils and soils similar to 
Boyer soils but moderately well drained. They are in 
Slight depressions. Also included are somewhat poorly 
drained Riverdale and Pipestone soils. They are in de- 
pressions and drainageways. 

Permeability of the Boyer soil is moderately rapid in 
the upper part of the profile and rapid in the lower part. 
The Boyer soil has low available water capacity and slow 
runoff. 

Most areas of this soil are cultivated or are in wood- 
land. It has fair potential for cultivated crops and recre- 
ational uses. It has good potential for pasture, woodland, 


Figure 8.—Profile of Boyer loamy sand. The dark wavy band in the 
center is gravelly loam. 
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and woodland wildlife. It has good potential for sanitary 
facilities and building site development. 

This soil is suited to small grains, corn, grasses, and 
legumes. Droughtiness, maintaining the level of organic 
matter, and soil blowing are the major concerns. 

Low areas and drainageways are wet in spring and 
may need tile drainage. Tree windbreaks, rye buffer 
strips, cover crops, and crop residue management will 
help control soil blowing. No-till planting can also be 
used. This soil is often droughty in the summer. Irrigation 
will increase production. 

A good rotation, returning crop residues to the soil, 
and regular addition of other organic matter help main- 
tain or increase soil organic matter. This will improve 
fertility and increase water available for plants. 

The use of this soil for pasture is effective in control- 
ling erosion. During the summer, when this soil often 
lacks sufficient moisture, overgrazing may result in soil 
blowing. Proper stocking, rotational or strip grazing, and 
restricted use during dry periods help to keep the pas- 
ture and soil in good condition. 

This soil is often wooded but is seldom managed for 
this use. Diseased, crooked, and forked trees and low- 
value species should be harvested and the better trees 
saved. The native hardwoods will regenerate without 
planting. Open areas should be planted to conifers. If 
conifer plantations are established, they should be 
thinned to prevent crowding and poor growth. 

This soil provides good habitat for woodland wildlife. 
Planting berry-producing shrubs along fence rows will 
help attract орепјапа wildlife. 

Most areas of this soil can be developed for recrea- 
tion. The grass cover is usually sparse. Wood chips can 
be used where foot traffic is heavy. Playgrounds should 
be developed in the less sloping areas. If a loamy topsoil 
is added, a good sod cover can be established. Large 
open areas can be protected by tree windbreaks. Trails 
are easy to make and maintain. 

This soil can usually be used as building sites. Be- 
cause the soil is rapidly permeable in the substratum, its 
use for septic tank absorption fields may cause pollution 
of the ground water. 

This soil is in capability subclass Ills; Michigan soil 
management group 4a. 


26C—Boyer loamy sand, 6 to 12 percent slopes. 
This gently rolling, well drained soil is on ridges and 
knolls. Individual areas are irregular or linear in shape 
and range from 4 to 200 acres. 

Typically, the surface layer is brown loamy sand about 
6 inches thick. The subsoil is about 18 inches thick. The 
upper part is strong brown, very friable loamy sand; the 
lower part is brown, very friable gravelly sandy loam. The 
substratum, to a depth of about 60 inches, is light yel- 
lowish brown, stratified sand and gravel. Precipitated 
iron, aluminum, and organic matter have accumulated in 
the soil in some places. 
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Included with this soil in mapping are Guelph soils, 
which are finer textured than the Boyer soils. They are 
interspersed throughout the unit. 

The Boyer soil has moderately rapid permeability, low 
available water capacity, and medium runoff. 

Most areas of this soil are cultivated or are in wood- 
land. Potential is fair for cultivated crops. It is good for 
pasture, woodland, and woodland wildlife. It is fair for 
recreational uses other than playgrounds. It is fair for 
sanitary facilities and building site development. 

This soil is suited to small grains, corn, grasses, and 
legumes. Soil blowing, water erosion, and maintaining 
the level of organic matter are the major concerns. 

Tree windbreaks, rye buffer strips, cover crops, 
grassed waterways, residue management, and good ro- 
tation using minimum tillage help control soil blowing. 
No-till planting can be used. This soil is often droughty in 
the summer. Irrigation will increase production. 

A good rotation, returning crop residues to the soil, 
and regular addition of other organic matter help main- 
tain or increase soil organic matter. This will improve 
fertility and increase available water. 

The use of this soil for pasture is effective in control- 
ling erosion. During the summer, when this soil often 
lacks sufficient moisture, overgrazing may result in soil 
blowing. Proper stocking, rotational or strip grazing, and 
restricted use during dry periods help to keep the pas- 
ture and soil in good condition. 

This soil is often wooded but is seldon managed for 
this use. Diseased, crooked, and forked trees and low- 
value species should be harvested and the better trees 
saved. The native hardwoods will regenerate without 
planting. Open areas should be planted to conifers. If 
conifer plantations are established, they should be 
thinned to prevent crowding and poor growth. 

This soil provides good habitat for woodland wildlife. 
Planting berry-producing shrubs along fence rows will 
help attract openland wildlife. 

Most areas of this soil can be developed for recreation 
other than playgrounds. Because the grass cover is usu- 
ally sparse, wood chips can be used where foot traffic is 
heavy. Large open areas can be protected by tree wind- 
breaks. Trails are easy to make and maintain. Some land 
shaping may be necessary for campsites and picnic 
areas. 

This soil can generally be used as building sites. The 
major concern is slope. The slope can be overcome by 
land forming and by building local roads and streets on 
the contour. Because it is rapidly permeable, use of this 
soil for septic tank absorption fields may pollute the 
ground water. 

This soil is in capability subclass Ille; Michigan soil 
management group 4a. 


27—Filion stony loam. This nearly level, poorly 
drained soil is on flats. It is subject to frequent flooding. 
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Individual areas are irregular in shape and range from 4 
to several hundred acres. 

Typically, the surface layer is very dark gray, calcare- 
ous stony loam about 5 inches thick. The subsoil is gray, 
mottled, firm loam about 9 inches thick. The mottled 
substratum, to a depth of about 60 inches, is pale olive, 
olive gray, and gray, very firm loam and clay loam. Іп 
some areas the surface 10 inches is not calcareous. In 
some places there are no bright mottled colors within 30 
inches of the surface. In some areas the depth to very 
firm substratum is more than 24 inches. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Badaxe and Aubarque soils on 
knolls and low ridges. Also included throughout the map 
unit are areas of Corunna soils which are coarser tex- 
tured than the Filion soils and a few small areas in which 
bedrock is at a depth of less than 60 inches. 

Permeability of the Filion soil is moderate or moderate- 
ly slow in the upper part of the profile and very slow in 
the lower part. The Filion soil has low available water 
capacity and very slow or ponded runoff. In undrained 
areas the water table is perched within 1 foot or less of 
the surface during the winter and spring months. The 
rooting depth is restricted by very firm material in the 
substratum. 

Most areas of this soil are in woodland. Potential is 
poor for cultivated crops, pasture, and recreational uses. 
It is fair for woodland. It is good for wetland wildlife. It is 
poor for sanitary facilities and building site development. 

Cultivated crops and pasture are seldom grown on this 
Soil because of the many stones and cobbles and the 
wetness. Generally it is not economically practical to 
overcome these limitations. 

This soil is mostly wooded but is seldom managed for 
this use. Most stands have many diseased, crooked, and 
forked trees. These should be harvested gradually and 
the better trees saved. Open areas should be planted. 
Planting more seedlings than necessary will help com- 
pensate for high seedling mortality. 

Shallow ponds can be dug to encourage wetland wild- 
life. Reeds, sedges, cattails, and marsh grasses will nat- 
urally become established to provide food and cover. 
Deep ponds can be dug and stocked with fish. 

This soil is impractical for recreational development 
because of a high water table, flooding, and stoniness. 

The use of this soil as building sites and for sanitary 
facilities is severely limited by the high water table and 
flooding. This soil also has very slow permeability in the 
substratum and is highly susceptible to frost action. Artifi- 
cial drainage helps control the high water table and 
flooding. Houses on this soil should be built without 
basements. The effect of frost action on local roads and 
Streets can be controlled by replacing or covering the 
upper layer of this soil with a suitable base material. 

This soil is in capability subclass Vw; Michigan soil 
management group Gc-cd. 
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28B—Covert-Tobico complex, 0 to 6 percent 
slopes. This map unit consists of nearly level and gently 
Sloping soils that are moderately well drained, poorly 
drained, or very poorly drained. It is about 40 to 50 
percent Covert soil and 20 to 30 percent Tobico soil. 
The Covert soil is on ridges and is moderately well 
drained. The Tobico soil is in swales between the ridges, 
is poorly drained or very poorly drained, and is subject to 
frequent flooding. Areas of these soils are so intricately 
mixed or so small in extent that it is not practical to map 
them separately. Individual areas are irregular or linear in 
shape and range from 40 to more than 1,000 acres. 

Typically, the Covert soil has a thin layer of matted 
leaves, twigs, and mixed sand and humus over the sur- 
face layer. The surface layer is very dark grayish brown 
sand about 2 inches thick. The subsurface layer is light 
gray sand about 4 inches thick. The subsoil is about 20 
inches thick. It is loose sand that is brown in the upper 
part and grades to yellowish brown in the lower part. The 
substratum, to a depth of about 60 inches, is light yel- 
lowish brown, mottled sand. In some places, precipitated 
iron, aluminum, and organic matter have not accumulat- 
ed in the soil. 

Typically, the Tobico soil has a surface layer about 9 
inches thick. The upper part is black mucky sand. The 
lower part is very dark gray sand. The calcareous subsoil 
is about 18 inches thick. It is grayish brown, mottled, 
loose sand. The substratum, to a depth of about 60 
inches, is grayish brown, mottled fine sand. The surface 
layer is up to 16 inches of muck in places. In some 
places the soil is calcareous at a depth of more than 15 
inches. In some areas there is loamy soil in the substra- 
tum. 

Included with these soils in mapping are small areas of 
excessively drained Plainfield soils. They are on the high- 
est elevations of the ridges. Also included are very 
poorly drained Adrian soils that have a muck surface 
layer. They occur throughout the swales. A few small 
areas that have bedrock at a depth of less than 60 
inches occur throughout the map unit. 

Covert and Tobico soils have rapid permeability and 
low available water capacity. Runoff is very slow from 
the Covert soil and is very slow or ponded on the Tobico 
Soil. In undrained areas during the winter and spring 
months the water table is within 1 1/2 to 3 1/2 feet of 
the surface of the Covert soil and is within 1 foot or less 
of the surface of the Tobico soil. 

Most areas of these soils are in woodland. Potential is 
poor for cultivated crops and recreational uses. It is good 
for woodland. It is good for wetland wildlife. The Covert 
Soil on the ridges has fair potential for sanitary facilities 
and as building sites. 

Cultivated crops are seldom grown on these soils be- 
cause of the irregular topography, wetness, low fertility, 
and susceptibility to soil blowing. Usually it is not eco- 
nomically practical to overcome these problems. 
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These soils are often wooded, but are seldom managed 
for this use. Diseased, crooked, and forked trees and low- 
value species should be harvested and the better trees 
saved. The native hardwoods will regenerate without 
planting. Open areas should be planted to conifers. If 
conifer plantations are established, they should be thinned 
to prevent crowding and poor growth. 

Shallow ponds can be dug to encourage wetland wild- 
life. Reeds, sedges, cattails, and other marsh grasses will 
naturally become established to provide food and cover. 
Deep ponds can be dug and stocked with fish. 

These soils can be developed for recreation if managed 
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carefully | (Па. 9). They have a high water table. Drainage 
outlets are difficult to find. Land shaping may be neces- 
sary to develop campsites or picnic areas because the 
ridges and swales are narrow. Cleared areas should be 
small to prevent soil blowing. A good sod cover should be 
established on playgrounds. Watering may be necessary 
because these soils are droughty in the summer. Trails are 
easy to make and maintain. 

The Covert soil can usually be used as building sites. It 
is best not to place buildings on the Tobico soil, which 
is in swales and low areas. The major limitation of both 
soils is the seasonal high water table. If they are used 


Figure 9.—The Covert-Tobico complex provides suitable sites for picnics and other recreation. 
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for septic tank absorption fields, ground water may be 
polluted because of the rapid permeability of these soils. 
Artificial drainage will help control the high water table. 
Basements should be carefully designed and construct- 
ed to prevent entry of water. 

This complex is in capability subclass Vw; Michigan 
soil management groups 5a and 5c. 


29A—Pipestone-Tobico-Adrian complex, 0 to 2 
percent slopes. This map unit consists of nearly level 
soils that are somewhat poorly drained, poorly drained, 
and very poorly drained. The Tobico and Adrian soils are 
subject to frequent flooding. These soils are on alternat- 
ing low, narrow ridges and in wide swales. Individual 
areas are irregular in shape and range from 40 to sever- 
al hundred acres. The Pipestone soil is somewhat poorly 
drained. It is on narrow ridges and makes up 20 to 40 
percent of the unit. The Tobico soil is poorly drained or 
very poorly drained. It is in swales between ridges and 
makes up 20 to 40 percent of the unit. The Adrian soil is 
very poorly drained. It is also in swales between ridges 
and makes up 10 to 20 percent of the unit. Areas of the 
three soils are so intricately mixed or so small that it is 
not practical to separate them in mapping. 

Typically, the Pipestone soil has a thin layer of matted 
leaves, twigs, and mixed sand and humus over the sur- 
face layer. The surface layer is very dark gray sand 
about 4 inches thick. The subsurface layer is light brown- 
ish gray sand about 7 inches thick. The subsoil is about 
23 inches thick. It is mottled, loose sand that is dark 
brown in the upper part and grades to brown in the lower 
part. The substratum, to a depth of about 60 inches, is 
light yellowish brown, mottled sand and fine sand. In 
some places precipitated iron, aluminum, and organic 
matter have not accumulated in the soil. In some areas 
there is loamy soil in the substratum. 

Typically, the Tobico soil has a surface layer of black 
mucky sand about 6 inches thick. The subsoil is about 
20 inches thick. It is grayish brown, mottled, loose sand. 
The substratum, to a depth of about 60 inches, is gray 
fine sand. The surface layer is muck up to 16 inches 
thick. In some areas there is loamy soil in the substra- 
tum. 

Typically, the Adrian soil has a surface layer of black 
muck about 28 inches thick. The substratum, to a depth 
of about 60 inches, is olive sand. In some areas there is 
loamy soil in the substratum. 

Included with these soils in mapping are small areas of 
moderately well drained Covert soils. They are оп knolls 
and low ridges. A few small areas that have bedrock at a 
depth of less than 60 inches occur throughout the map 
unit. 

Pipestone and Tobico soils have rapid permeability 
and low available water capacity. Permeability of the 
Adrian soil is moderately slow to moderately rapid in the 
upper part of the profile, and rapid in the lower part. 
These soils have very high available water capacity. 
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Runoff is very slow from the Pipestone soils and very 
slow or ponded from the Tobico and Adrian soils. In 
undrained areas during the winter and spring months the 
water table is within 1/2 to 1 1/2 feet of the surface of 
the Pipestone soil and to within 1 foot of the surface of 
the Tobico and Adrian soils. 

Most areas of these soils are in woodland. Potential is 
poor for cultivated crops and recreational uses. It is fair 
for woodland. It is good for wetland wildlife. It is poor for 
sanitary facilities and building site development. 

Cultivated crops are seldom grown on these soils be- 
cause of wetness, low fertility, and susceptibility to soil 
blowing. Usually it is not economically practical to over- 
come these problems. 

These soils are mostly wooded, but are seldom man- 
aged for this use. Most stands are dominated by low- 
value species and diseased, crooked, and forked trees. 
These should be harvested gradually and the better 
trees saved. Open areas should be planted to conifers. 
Planting more seedlings than necessary will help com- 
pensate for high seedling mortality. If conifer plantations 
are established, they should be thinned to prevent 
crowding and poor growth. 

Shallow ponds can be dug to encourage wetland wild- 
life. Reeds, sedges, cattails, and other marsh grasses 
will naturally become established to provide food and 
cover. Deep ponds can be dug and stocked with fish. 
These soils are impractical for recreational development 
because of a high water table and flooding. 

The use of these soils as building sites and for sani- 
tary facilities is severely limited by the seasonal high 
water table and flooding. They are moderately to highly 
susceptible to frost action. If they are used for septic 
tank absorption fields, ground water may be polluted 
because of the rapid permeability of these soils. Artificial 
drainage will help control the high water table. Houses 
on these soils should be built without basements. The 
effect of frost action on local roads and streets can be 
controlled by replacing or covering the upper layer of 
these soils with a suitablle base material. 

This complex is in capability subclass Vw; Michigan 
soil management groups 5b, 5c, М/4с. 


30—Bach silt loam. This nearly level, poorly drained 
or very poorly drained soil is on flats and in depressions 
and drainageways. This soil is subject to frequent flood- 
ing. Individual areas are irregular or linear in shape and 
range from 4 to several hundred acres. 

Typically, the surface layer is very dark grayish brown, 
calcareous silt loam about 10 inches thick. The subsoil is 
about 20 inches thick. It is light brownish gray, mottled, 
friable very fine sandy loam. The mottled substratum, to 
a depth of about 60 inches, is pale brown and brown, 
stratified loamy very fine sand to silt loam. In some areas 
the surface layer is less than 10 inches thick. In some 
places the soil is not calcareous within 10 inches of the 
surface. 
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Included with this soil in mapping аге the somewhat 
poorly drained Sanilac soils on knolls. 

Permeability of the Bach soil is moderately slow or 
moderate. The Bach soil has high available water capac- 
ity and very slow or ponded runoff. In undrained areas 
the water table is within 1 foot of the surface during the 
winter and spring months. The surface layer contains 
free lime, which may cause manganese deficiency in 
sugar beets, beans, oats, and barley and zinc deficiency 
in corn and beans. 

Most areas of this soil are cultivated. It has good 
potential for cultivated crops, pasture, and wetland wild- 
life. It has poor potential for sanitary facilities and build- 
ing development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness and soil compaction are the 
major concerns. 

Combined surface and subsurface drainage systems 
help control wetness; however, some areas lack suitable 
outlets. Shallow surface ditches a few feet wide and a 
foot or less deep are effective in removing surface water 
from low areas after heavy rains. Erosion control struc- 
tures may be needed where the surface ditches and 
natural drainageways enter larger ditches. 

Working this soil when it is too wet results in clodding 
and compaction. Additional tillage to break up the sur- 
face clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage, cover crops, returning crop residues to the soil, and 
the regular addition of organic matter will also help main- 
tain soil tilth. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

Shallow ponds can be dug to encourage wetland wild- 
life. Reeds, sedges, cattails, and marsh grasses will 
become naturally established to provide food and cover. 
Deep ponds can be dug and stocked with fish. 

The use of this soil as building sites and for sanitary 
facilities is severely limited by the high water table and 
by flooding. This soil has moderately slow to moderate 
permeability in the substratum and is highly susceptible 
to frost action. Artificial drainage helps control the high 
water table. Houses on this soil should be built without 
basements. The effect of frost action on local roads and 
streets can be controlled by replacing or covering the 
upper layer of soil with a suitable base material. 

This soil is in capability subclass Пму; Michigan soil 
management group 2.5c-cs. 
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31—Belleville loamy sand. This nearly level, poorly 
drained or very poorly drained soil is on flats and in 
depressions and drainageways. This soil is subject to 
frequent flooding. Individual areas are irregular or linear 
in shape and range from 4 to 200 acres. 

Typically, the surface layer is black loamy sand about 
11 inches thick. The subsoil is grayish brown, mottled, 
very friable loamy sand about 9 inches thick. The mot- 
tled substratum, to a depth of about 60 inches, is light 
brownish gray sand and grayish brown and gray loam. In 
some areas the surface layer is less than 11 inches 
thick. In some places the surface 10 inches is calcare- 
ous. In some areas, this soil has a brown subsoil. In 
some areas there is less than 20 inches, and in other 
areas more than 40 inches, of sandy soil over the loamy 
soil. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Avoca and Pipestone soils on 
knolls. 

Permeability of the Belleville soil is rapid in the upper 
part of the profile and moderately slow in the lower part. 
The Belleville soil has moderate available water capacity 
and very slow or ponded runoff. In undrained areas the 
water table is within 1 foot of the surface during the 
winter and spring months. The organic-matter content of 
the surface layer is relatively high. This may cause man- 
ganese deficiency in sugar beets, beans, oats, and 
barley. 

Most areas of this soil are cultivated or are in wood- 
land. Potential is fair for cultivated crops and good for 
Pasture. It is poor for woodland and fair for орепјапа, 
woodland, and wetland wildlife. It is poor for sanitary 
facilities and building site development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness and soil blowing are the 
major concerns. 

Combined surface and subsurface drainage systems 
help control wetness; however, some areas lack suitable 
outlets. Shallow surface ditches a few feet wide and a 
foot or less deep are effective in removing surface water 
from low areas after heavy rains. Erosion control struc- 
tures may be needed where these surface ditches and 
natural drainageways enter larger ditches. 

This soil is often droughty in summer. Irrigation will 
increase production. Tree windbreaks, tye buffer strips, 
cover crops, a good rotation, and crop residue manage- 
ment can help control soil blowing. No-till planting can 
also be used, 

Undrained areas are sometimes used for Pasture. 
Overgrazing or grazing when the soil is too wet will 
destroy the forage plants. Proper stocking, rotational or 
strip grazing, and restricted use during wet periods help 
to keep the pasture and soil in good condition. 

Much of this soil is wooded but little of it is managed 
for this use. Woodland productivity is low. Most stands 
have many diseased, crooked, and forked trees and low- 
value species. These should be harvested gradually and 
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the better trees saved. Wetness and the heavy growth of 
unwanted plants prevent natural regeneration or artificial 
restocking of desirable species unless sites are inten- 
sively prepared and maintained. 

Wooded areas of this soil can support wildlife if a 
moderate level of management is used. Woodland wild- 
life can usually find adequate food and cover. Berry- 
Producing shrubs can be planted along fence rows for 
openland wildlife. Habitat for wetland wildlife can be im- 
proved by digging shallow ponds. 

The use of this soil as building sites and for sanitary 
facilities is severely limited by the high water table and 
by flooding. This soil also has moderately slow perme- 
ability in the substratum and is highly susceptible to frost 
action. Artificial drainage helps control the high water 
table. Houses on this soil should be built without base- 
ments. 

The effect of frost action on local roads and streets 
can be controlled by replacing or covering the upper 
layer of soil with a suitable base material. 

This soil is in capability subclass lllw; Michigan soil 
management group 4/2c. 


32C—Plainfield-Covert sands, 2 to 12 percent 
Slopes. This map unit consists of gently sloping and 
moderately sloping soils that are excessively drained and 
moderately well drained. These soils are on low ridges. 
Individual areas are irregular or linear in shape and range 
from 40 to more than 1,000 acres. The Plainfield soil is 
excessively drained. It is on gently sloping and moder- 
ately sloping ridges and makes up about 50 to 70 per- 
cent of the map unit. The Covert soil is moderately well 
drained. It is on the gently sloping ridges and often in the 
gently sloping areas between ridges occupied by Plain- 
field soils. The Covert soil makes up about 20 to 40 
percent of the map unit. Areas of the two soils are so 
intricately mixed or so small that it is not practical to 
separate them in mapping. 

Typically, the Plainfield soil has a thin layer of matted 
leaves, twigs, and mixed sand and humus over the sur- 
face layer. The surface layer is very dark brown sand 
about 1 inch thick. 

The subsoil is about 19 inches thick. It is loose sand 
that is yellowish brown in the upper part and grades to 
brownish yellow in the lower part. The substratum, to a 
depth of about 60 inches, is light yellowish brown sand. 
In some places, precipitated iron, aluminum, and organic 
matter have accumulated in the soil. 

Typically, the Covert soil has a thin layer of matted 
leaves, twigs, and mixed sand and humus over the sur- 
face layer. The surface layer is very dark grayish brown 
sand about 2 inches thick. The subsurface layer is light 
brownish gray sand about 4 inches thick. The subsoil is 
loose sand about 26 inches thick. The upper part is 
brown. The lower part is yellowish brown. The substra- 
tum, to a depth of about 60 inches, is light yellowish 
brown, mottled sand and fine sand. In some places, 
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precipitated iron, aluminum, and organic matter have not 
accumulated in the soil. 

Included with these soils in mapping are small areas of 
somewhat poorly drained Pipestone soils and poorly 
drained Tobico soils. They are in depressions. 

Permeability of the Plainfield and Covert soils is rapid. 
The Plainfield soil has very low available water capacity 
and medium runoff. The Covert soil has low available 
water capacity and very slow runoff. In undrained areas 
the water table is within 1 1/2 to 3 1/2 feet of the 
surface of the Covert soil during the winter and spring 
months. 

Most areas of these soils are in woodland. Potential is 
poor for cultivated crops and wildlife. It is good for wood- 
land and fair for recreational uses. It is fair for sanitary 
facilities and building site development. 

Cultivated crops are not generally grown on these 
Soils because of droughtiness, low fertility, and suscepti- 
bility to soil blowing and water erosion. Crops often dry 
up during the summer and are not harvestable. 

These soils are mostly in woodland but are seldom 
managed for this use. Many stands are understocked. 
Diseased, crooked, and forked trees should be harvest- 
ed and the better trees saved. Open areas should be 
planted to conifers. If conifer plantations are established, 
they should be thinned to prevent crowding and poor 
growth. 

Wooded areas of these soils can support wildlife if 
managed carefully. Woodland wildlife habitat can be im- 
proved by planting mast trees for food and coniferous 
trees for cover. Planting berry-producing shrubs along 
fence rows will encourage openland wildlife. Digging 
shallow ponds in low areas will attract wetland wildlife. 
However, these may dry up during the summer. 

These soils can be d d for recreational areas 
other than playgrounds|(fig. 10).| The grass cover is usu- 
ally sparse. Wood chips cai used where foot traffic is 
heavy. Large open areas can be protected with tree 
windbreaks. Trails are easy to make and maintain. Some 
land shaping may be necessary for campsites and picnic 
areas. 

These soils can generally be used as building sites. 
The major limitation is slope. It can be overcome by land 
forming and placing local roads and streets on the con- 
tour. Because they are rapidly permeable, use of these 
Soils for septic tank absorption fields may pollute the 
ground water. It is best not to place buildings on the 
Covert soil because of the seasonal high water table. 

These soils are in capability subclass Vis; Michigan 
Soil management groups 5.3a, 5a. 


34—Aurelius muck. This nearly level, very poorly 
drained soil is in bogs. This soil is subject to frequent 
flooding. Individual areas are irregular in shape and 
range from 4 to 200 acres. 

Typically, the surface layer is black, calcareous muck 
about 8 inches thick. The substratum, to a depth of 60 
inches, is light gray marl in the upper part and yellowish 
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Figure 10.—Recreational shoreline development of Plainfield-Covert sands. 


brown sandy loam in the lower part. In some places the 
surface layer is more than 16 inches thick, The marl 
portion of the substratum is less than 16 inches thick in 
some profiles. In some areas the loamy soil in the sub- 
stratum is shallower than 24 inches. 

Included with this soil in mapping are small areas of 
Linwood soils which have a thicker muck surface layer 
than Aurelius soils and do not have a marl layer. They 
are throughout the unit. 

Permeability of the Aurelius soil is moderately slow to 
moderately rapid in the upper part of the profile and 
moderate in the lower part. The available water capacity 
is high, and runoff is very slow or ponded in the lower 
part. In undrained areas the water is within 1/2 foot of 
the surface during the winter and spring months. The 
high pH of this soil may cause a deficiency of boron in 
sugar beets, of manganese in beans, oats, wheat, sugar 
beets, and barley, and of zinc in beans and corn. 

Most areas of this soil are cultivated or are in wood- 
land. Potential is fair for cultivated crops and good for 
pasture if drained. It is poor for woodland and good for 
wetland wildlife. It is poor for sanitary facilities and build- 
ing development. 


This soil is suited to the crops commonly grown in this 
area if drainage is possible. Wetness, frost, and soil 
blowing are the major concerns. The lack of suitable 
outlets and hazard of frost are limitations in most areas. 

Surface drainage, where suitable drainage outlets are 
available, is needed to use this soil for pasture. Most 
areas remain undrained. 


Commercial woodland production is generally not eco- 
nomically practical on this soil. Trees grown slowly be- 
cause of the high water table. Many areas are too wet 
for trees and grow only shrubs. Trees are likely to be 
blown over because of the wetness and instability of this 
soil. Planting seedlings is difficult because this soil is 
usually too wet. 


Shallow ponds can be dug to encourage wetland wild- 
life. Reeds, sedges, cattails, and marsh grasses will nat- 
urally become established to provide food and cover. 
Deep ponds can be dug and stocked with fish. Sides 
should be partly graded to prevent caving and sloughing. 

Building site development is not practical on this soil. 
The high water table, flooding, and instability of this soil 
are extremely difficult to overcome. 
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This soil is in capability subclass Vw; Michigan soil 
management group М/тс. 


36A—Pipestone sand, 0 to 2 percent slopes. This 
nearly level, somewhat poorly drained soil is on flats, low 
knolls, and low ridges. Individual areas are irregular or 
linear in shape and range from 4 to several hundred 
acres. 

Typically, the surface layer is black sand about 2 
inches thick. The subsurface layer is light brownish gray 
sand about 8 inches thick. The subsoil is mottled loose 
sand about 26 inches thick. The upper part is strong 
brown. The lower part is brown. The substratum, to a 
depth of about 60 inches, is light yellowish brown and 
pale brown, mottled sand. In some places, precipitated 
iron, aluminum, and organic matter have not accumulat- 
ed in the soil. In some places the soil has a layer of clay 
accumulation in the subsoil. In some areas there is 
loamy soil in the substratum at a depth of 40 to 60 
inches. 

Included with this soil in mapping are small areas of 
moderately well drained Covert soils on knolls. Also in- 
cluded are poorly drained and very poorly drained 
Granby soils in depressions and drainageways. 

Permeability of the Pipestone soil is rapid. The availa- 
ble water capacity is low, and runoff is slow or very slow. 
In undrained areas the water table is within 1/2 to 1 1/2 
feet of the surface during the winter and spring months. 

Most areas of this soil are cultivated or are in wood- 
land. Potential is fair for cultivated crops and good for 
pasture. It is fair for woodland and poor for wildlife. It is 
poor for sanitary facilities and building development. 

This soil is suited to the cultivated crops commonly 
grown in this area, with the exception of sugar beets. 
Wetness, soil blowing, and maintaining organic matter 
content are the major concerns. 

Combined surface and subsurface drainage helps con- 
trol wetness; however, some areas lack suitable outlets. 
Shallow surface ditches a few feet wide and a foot or 
less deep are effective in removing surface water from 
low areas after heavy rains. Erosion control structures 
may be needed where these surface ditches and natural 
drainageways enter larger ditches. 

This soil is often droughty in the summer. Irrigation will 
increase production. Tree windbreaks, rye buffer strips, 
cover crops, and crop residue management can help 
control soil blowing. No-till planting can be used. A good 
rotation, returning crop residues to the soil, and the regu- 
lar addition of other organic matter will help maintain or 
increase soil organic matter. This will improve fertility and 
increase available water. 

Undrained areas are sometimes used for pasture. 
During the summer, when this soil often lacks sufficient 
moisture, overgrazing may result in soil blowing. Proper 
stocking, rotational or strip grazing, and restricted use 
during dry periods help to keep the pasture and soil in 
good condition. 
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Much of this soil is wooded, but little of it is managed 
for this use. Most stands are dominated by low-value 
species and diseased, crooked, and forked trees. These 
should be harvested gradually and the better trees 
saved. Open areas should be planted to conifers. Plant- 
ing more seedlings than necessary will help compensate 
for high seedling mortality. If conifer plantations are es- 
tablished, they should be thinned to prevent crowding 
and poor growth. 

Wooded areas of this soil can support wildlife if man- 
aged carefully. Woodland wildlife habitat can be im- 
proved by planting most trees for food and coniferous 
trees for cover. Berry-producing shrubs planted along 
fence rows will encourage openland wildlife. Shallow 
ponds in low areas will attract wetland wildlife, but may 
dry up during the summer. 

The use of this soil as building sites and for sanitary 
facilities is limited by the seasonal high water table. This 
soil also has moderate susceptibility to frost action. Be- 
cause the soil is rapidly permeable, its use for septic 
tank absorption fields may cause pollution of ground 
water. Artificial drainage helps control the high water 
table. Houses on this soil should be built without base- 
ments. The effect of frost action on local roads and 
streets can be controlled by replacing or covering the 
upper layer of this soil with a suitable base material. 

This soil is in capability subclass IVw; Michigan soil 
management group 5b. 


38A—Mitiwanga cobbly sandy loam, 0 to 3 percent 
slopes. This moderately deep, nearly level and gently 
sloping, somewhat poorly drained soil is on flats and low 
knolls. Individual areas are irregular in shape and range 
from 4 to several hundred acres. 

Typically, the surface layer is dark grayish brown 
cobbly sandy loam about 7 inches thick. The subsurface 
layer is brown, mottled sandy loam about 5 inches thick. 
The subsoil is yellowish brown, mottled, friable loam 
about 11 inches thick. Sandstone bedrock is at a depth 
of about 23 inches. In some places, the subsoil of this 
soil is sandy loam. Areas of this soil in McKinley and 
Winsor townships are underlain by limestone bedrock. 
Soil reactions in these areas are mildly or moderately 
alkaline. In some places there is more than 40 inches of 
loamy soil over the bedrock. 

Included with this soil in mapping are small areas of 
Poorly drained Corunna and Kilmanagh soils. They are in 
depressions and drainageways. 

The Mitiwanga soil has moderate permeability, low 
available water capacity, and slow runoff. In undrained 
areas the water table is perched within 1/2 to 1 1/2 feet 
of the surface during the winter and spring months. The 
rooting depth is restricted by bedrock. 

Most areas of this soil are cultivated or are in wood- 
land. It has fair potential for cultivated crops. It has good 
potential for pasture, woodland, and openland and wood- 
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land wildlife. It has poor potential for sanitary facilities 
and building site development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Most areas have enough cobbles and 
stones to make seedbed preparation and harvesting diffi- 
cult. If the cobbles and stones are removed, crop yields 
will improve and equipment wear will decrease. Wetness 
and soil compaction are the major concerns. 

Combined surface and subsurface drainage systems 
help control wetness. However, excavation of ditches 
and installation of drainage tile may be difficult because 
of bedrock. Shallow surface ditches a few feet wide and 
a foot or less deep are effective in removing surface 
water from low areas after heavy rains. Erosion control 
structures may be needed where these surface ditches 
and natural drainageways enter larger ditches. 

Working this soil when it is too wet results in clodding 
and compaction. Additional tillage to break up the sur- 
face clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage, cover crops, returning crop residues to the soil, and 
the regular addition of other organic matter will also help 
maintain soil tilth. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

This soil is often wooded but is seldom managed for 
this use. Most stands are dominated by low-value spe- 
cies and diseased, crooked, and forked trees. These 
should be harvested gradually and the better trees 
saved. Open areas should be planted to conifers. If coni- 
fer plantations are established, they should be thinned to 
prevent crowding and poor growth. 

Wooded areas of this soil provide good habitat for 
woodland wildlife. Planting berry-producing shrubs along 
fence rows will attract openland wildlife. 

The use of this soil as building sites and for sanitary 
facilities is limited by the seasonal high water table and 
by bedrock. The bedrock limits the effectiveness of 
septic tank absorption fields. Cracks in the rock may 
allow pollution of ground water. This soil has high sus- 
ceptibility to frost action. Artificial drainage helps control 
the high water table. The effect of frost action on local 
toads and streets can be controlled by replacing or cov- 
ering the upper layer of this soil with a suitable base 
material. 

This soil is in capability subclass Пм; Michigan soil 
management group 3/Rbc. 
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39A—Rapson loamy sand, 0 to 2 percent slopes. 
This nearly level, somewhat poorly drained soil is on 
flats, low knolls, and low ridges. Individual areas are 
irregular or linear in shape and range from 4 to 300 
acres. 

Typically, the surface layer is black loamy sand about 
4 inches thick. The subsurface layer is light brownish 
gray sand about 5 inches thick. The mottled subsoil is 
about 16 inches thick. The upper part is dark brown, very 
friable loamy sand; the lower part is yellowish brown, 
loose sand. The mottled substratum, to a depth of about 
60 inches, is stratified fine sand to silty clay loam. In 
some places precipitated iron, aluminum, and organic 
matter have not accumulated in the soil. In some places 
the subsoil has a layer of clay accumulation. In some 
areas the substratum is mostly fine sand and very fine 
sand. In other areas the substratum is loam. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Sanilac and Shebeon soils 
which are finer textured than the Rapson soils. They are 
throughout the map unit. Also included are moderately 
well drained Covert soils on knolls. 

Permeability of the Rapson soil is rapid in the upper 
part and moderate in the lower part. The Rapson soil 
has low available water capacity and slow or very slow 
runoff. In undrained areas the water table is within 1 to 2 
feet of the surface during the winter and spring months. 

Most areas of this soil are cultivated or are in wood- 
land. Potential is fair for cultivated crops and good for 
pasture. It is fair for wildlife, woodland, and recreational 
uses. It is poor for sanitary facilities and building site 
development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness, soil blowing, and maintain- 
ing the level of organic matter are the major concerns. 

Combined surface and subsurface drainage systems 
help control wetness. However, the lack of suitable 
drainage outlets is a problem in some areas. Shallow 
surface ditches a few feet wide and a foot or less deep 
are effective in removing surface water from low areas 
after heavy rains. Erosion control structures may be 
needed where these surface ditches and natural drain- 
ageways enter larger ditches. 

This soil is often droughty in summer. Irrigation will 
increase production. Tree windbreaks, rye buffer strips, 
cover crops, and crop residue management can help 
control soil blowing. No-till planting is possible on this 
soil. 

A good system of crop rotation, returning crop resi- 
dues to the soil, and regular addition of other organic 
matter help maintain or increase the level of organic 
matter. This will improve soil fertility and increase the 
water available for plants. 

Undrained areas are sometimes used for pasture. 
During the summer, when this soil often lacks sufficient 
moisture, overgrazing may cause soil blowing. Proper 
stocking, rotational or strip grazing, and restricted use 
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during dry periods help to keep the pasture and soil in 
good condition. 

This soil is often wooded but is seldom managed for 
this use. Most stands are dominated by low-value spe- 
cies and diseased, crooked, and forked trees. These 
should be harvested gradually and the better trees 
saved. Open areas should be planted to conifers. Plant- 
ing more seedlings than necessary will help compensate 
for high seedling mortality. If conifer plantations are es- 
tablished, they should be thinned to prevent crowding 
and poor growth. 

Wooded areas of this soil can support wildlife with a 
moderate level of management. Woodland wildlife can 
usually find adequate food and cover. Berry-producing 
shrubs сап be planted along fence rows for орепјапа 
wildlife. Habitat for wetland wildlife can be improved by 
digging shallow ponds. 

The use of this soil as building sites and for sanitary 
facilities is limited by the seasonal high water table. This 
soil also has moderate susceptibility to frost action. Artifi- 
cial drainage helps control the high water table; however, 
houses should be built without basements. The effect of 
frost action on local roads and streets can be controlled 
by replacing or covering the upper layer of this soil with 
a suitable base material. Small included areas of moder- 
ately well drained soils make the best sites for a single 
house. These areas are usually on small knolls or are 
next to natural drainageways. 

This soil is in capability subclass lllw; Michigan soil 
management group 4/2b-s. 


40A—Wasepi loamy sand, loamy substratum, 0 to 
2 percent slopes. This nearly level, somewhat poorly 
drained soil is on flats, low knolls, and low ridges. Indi- 
vidual areas are irregular or linear in shape and range 
from 4 to 200 acres. 

Typically, the surface layer is very dark gray loamy 
sand about 9 inches thick. The subsurface layer is pale 
brown loamy sand about 4 inches thick. The mottled 
subsoil is about 13 inches thick. The upper part is dark 
yellowish brown, very friable loamy sand; the lower part 
is yellowish brown, friable gravelly sandy loam. The sub- 
stratum, to a depth of about 60 inches, is grayish brown, 
Stratified sand and gravel and grayish brown loam. In 
some places the loamy part of the subsoil is less than 8 
inches thick. Precipitated iron, aluminum, and organic 
matter have accumulated in the soil in some places. Іп 
some areas the loamy part of the substratum is shal- 
lower than 40 inches. 

Included with this soil in mapping are small areas of 
poorly drained Corunna soils and poorly drained and very 
poorly drained Tobico soils. They are in depressions and 
drainageways. Also included are a few small areas of 
finer textured Shebeon soils throughout the map unit. 

Permeability of the Wasepi loamy substratum soil is 
moderately rapid in the upper part of the profile and 
moderately slow in the lower part. The Wasepi soil has 
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low available water capacity and slow runoff. In un- 
drained areas the water table is within 1 to 2 feet of the 
surface during the winter and spring months. 

Most areas of this soil are cultivated or are in wood- 
land. It has fair potential for crops and woodland. It has 
good potential for pasture and for орепіапа and wood- 
land wildlife. It has poor potential for sanitary facilities 
and building site development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness, soil blowing, and maintain- 
ing organic matter are the major concerns. 

Combined surface and subsurface drainage systems 
help control wetness; however, the lack of suitable drain- 
age outlets is a problem in some areas. Shallow surface 
ditches a few feet wide and a foot or less deep are 
effective in removing surface water from low areas after 
heavy rains. Erosion control structures may be needed 
where these surface ditches and natural drainageways 
enter ditches. 

This soil is often droughty in the summer. Irrigation will 
increase production. Tree windbreaks, rye buffer strips, 
cover crops, and crop residue management can help 
control soil blowing. No-till planting is possible on this 
soil. 

A good system of crop rotation, returning crop resi- 
dues to the soil, and regular addition of other organic 
matter help maintain or increase the level of organic 
matter. This will improve soil fertility and increase the 
water available for plants. 

Undrained areas are sometimes used for pasture. 
During the summer when this soil often lacks sufficient 
moisture, overgrazing may result in soil blowing. Proper 
stocking, rotational or strip grazing, and restricted use 
during wet periods help to keep the pasture and soil in 
good condition. 

This soil is often in woodland but is seldom managed 
for this use. Most stands are dominated by low-value 
species and diseased, crooked, and forked trees. These 
should be harvested gradually and the better trees 
saved. Open areas should be planted to conifers. Plant- 
ing more seedlings than necessary will help compensate 
for high seedling mortality. If conifer plantations are es- 
tablished, they should be thinned to prevent crowding 
and poor growth. 

Wooded areas of this soil provide good habitat for 
woodland wildlife. Planting berry-producing shrubs along 
fence rows will attract openland wildlife. 

The use of this soil as building sites and for sanitary 
facilities is limited by the seasonal high water table and 
by moderately slow permeability in the substratum. This 
soil also is highly susceptible to frost action. Artificial 
drainage helps control the high water table. Houses on 
this soil should be built without basements. The effects 
of frost action on local roads and streets can be con- 
trolled by replacing or covering the upper layer of the 
soil with a suitable base material. 
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This soil is in capability subclass Шм; Michigan soil 
management group 4/2b. 


42A—Tyre loamy sand, 0 to 2 percent slopes. This 
moderately deep, nearly level, somewhat poorly drained 
soil is on flats, low knolls, and low ridges. This soil is 
subject to frequent flooding. Individual areas are irregular 
or linear in shape and range from 4 to 100 acres. 

Typically, the surface layer is black loamy sand about 
2 inches thick. The subsoil is dark grayish brown, very 
friable, loamy sand about 3 inches thick. The substratum 
is light gray sand and cobbly sand, pale olive loamy 
sand, and weathered sandstone. Unweathered sand- 
stone bedrock is at a depth of about 32 inches. In some 
places precipitated iron, aluminum, and organic matter 
have accumulated in the soil. In some areas there is less 
than 20 inches or more than 40 inches of sandy soil 
over the bedrock. 

Included with this soil in mapping are small areas of 
moderately well drained Deerton Variant soils. They are 
on knolls and low ridges. Also included are Mitiwanga 
soils which are finer textured than the Tyre soils. They 
are throughout the map unit. 

Permeability of the Tyre soil is rapid. The available 
water capacity is very low, and runoff is very slow. In 
undrained areas the water table is within 1 to 1 1/2 feet 
of the surface during the winter and spring months. The 
rooting depth is restricted by bedrock. 

Most areas of this soil are in woodland. Potential is 
poor for cultivated crops and pasture. It is fair for wood- 
land. It is poor for wildlife and sanitary facilities and 
building site development. 

Cultivated crops and pasture are seldom grown on this 
soil because of the many cobbles in the subsoil, wet- 
ness, and low fertility. Generally it is not economically 
practical to try to overcome these limitations. 

This soil is often in woodland but is seldom managed 
for this use. Most stands are dominated by low-value 
species and diseased, crooked, and forked trees. These 
should be harvested gradually and the better trees 
saved. Open areas should be planted to conifers. Plant- 
ing more seedlings than necessary will help compensate 
for high seedling mortality. If conifer plantations are es- 
tablished, they should be thinned to prevent crowding 
and poor growth. 

Wooded areas of this soil can support wildlife if man- 
aged carefully. Woodland wildlife habitat can be im- 
proved by planting mast trees for food and coniferous 
trees for cover. Berry-producing shrubs planted along 
fence rows will encourage openland wildlife. Shallow 
Ponds in low areas will attract wetland wildlife but may 
dry up during the summer. 

The use of this soil as building sites and for sanitary 
facilities is limited by the seasonal high water table and 
by bedrock at a moderate depth. The bedrock limits the 
effectiveness of septic tank absorption fields. Cracks in 
the rock may cause pollution of ground water. This soil 
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also has moderate susceptibility to frost action. Artificial 
drainage helps control the high water table; however, 
houses on this soil should be built without basements. 
The effect of frost action on local roads and streets can 
be overcome by replacing or covering the upper layer of 
this soil with a suitable base material. Small included 
areas of moderately well drained soils make the best 
sites for a single house. These areas are usually on 
small knolls or are next to natural drainageways. 

This soil is in capability subclass Vs; Michigan soil 
management group 4/Rbc. 


43—Tobico mucky sandy loam. This nearly level, 
poorly drained or very poorly drained soil is on flats and 
in depressions and drainageways. This soil is subject to 
frequent flooding. Individual areas are irregular or linear 
in shape and range from 4 to 300 acres. 

Typically, the surface layer is black and very dark gray, 
calcareous mucky sandy loam about 8 inches thick. The 
subsoil is about 17 inches thick. The upper part is gray, 
friable sandy loam; the middle part is grayish brown, 
mottled, very friable loamy sand; the lower part is grayish 
brown, mottled, loose sand. The substratum, to a depth 
of about 60 inches, is brown gravelly sand and dark gray 
sand. In some places the soil has a brown subsoil. In 
some areas there is loamy soil in the substratum. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Pipestone and Riverdale soils 
on knolls. 

Permeability of the Tobico soil is rapid. The available 
water capacity is low, and runoff is very slow or ponded. 
In undrained areas the water table is within 1 foot of the 
surface during the winter and spring months. The surface 
layer contains free lime. This may cause manganese 
deficiency in sugar beets, beans, oats, and barley and 
zinc deficiency in corn and beans. 

Most areas of this soil are cultivated or are in wood- 
land. Potential is fair for cultivated crops and good for 
pasture. It is poor for woodland and fair for wetland 
wildlife. It is poor for sanitary facilities and building site 
development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness and soil blowing are the 
major concerns. 

Combined surface and subsurface drainage help con- 
trol wetness; however, the lack of suitable drainage out- 
lets is a problem in some areas. Shallow surface ditches 
a few feet wide and a foot or less deep are effective in 
removing surface water from low areas after heavy rains. 
Erosion control structures may be needed where these 
surface ditches and natural drainageways enter larger 
ditches. 

This soil is often droughty in summer. Irrigation will 
increase production. Tree windbreaks, rye buffer strips, 
cover crops, a good rotation, and crop residue manage- 
ment can help control soil blowing. No-till planting is 
possible on this soil. 
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Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
destroy the forage plants. Proper stocking, rotational or 
strip grazing, and restricted use during wet periods help 
to keep the pasture and soil in good condition. 

Much of this soil is wooded but little of it is managed 
for this use. Woodland productivity is low. Most stands 
have many diseased, crooked, and forked trees and low- 
value species. These should be harvested gradually and 
the better trees saved. Wetness and the heavy growth of 
unwanted plants prevent natural regeneration or artificial 
restocking of desirable species unless sites are inten- 
sively prepared and maintained. 

Habitat for wetland wildlife can be improved by digging 
shallow ponds. Reeds, sedges, cattails, and marsh 
grasses will become naturally established to provide 
food and cover; however, ponds may dry up during the 
summer. Deep ponds can be dug and stocked with fish. 

The use of this soil as building sites and for sanitary 
facilities is severely limited by the seasonal high water 
table and by flooding. This soil has moderate susceptibil- 
ity to frost action. Septic tank absorption fields may 
cause pollution of ground water because of rapid perme- 
ability of the soil. Artificial drainage helps control the high 
water table; however, houses should be built without 
basements. The effect of frost action on local roads and 
streets can be controlled by replacing or covering the 
upper layer of this soil with a suitable base material. 

This soil is in capability subclass lllw; Michigan soil 
management group 4c-c. 


44A—Badaxe cobbly sandy loam, 0 to 3 percent 
slopes. This nearly level and gently undulating, some- 
what poorly drained soil is on flats, low knolls, and low 
ridges. Individual areas are irregular or linear in shape 
and range from 4 to 200 acres. 

Typically, the surface layer is very dark grayish brown, 
cobbly sandy loam about 7 inches thick. The subsurface 
layer is pale brown loamy sand about 5 inches thick. The 
subsoil is dark yellowish brown, mottled, friable sandy 
loam about 14 inches thick. The mottled substratum, to a 
depth of about 60 inches, is brown, firm and very firm 
loam. In some places clay has not accumulated in the 
subsoil. The lower part of the subsoil in some places is 
grayish brown. 

Included in mapping are small areas of somewhat 
poorly drained Avoca soils and poorly drained Corunna 
and Kilmanagh soils. The Avoca soils are coarser tex- 
tured than the Badaxe soils and are throughout the unit. 
The Corunna and Kilmanagh soils are in depressions 
and drainageways. In a few small areas, bedrock is at a 
depth of less than 60 inches. 

Permeability of the Badaxe soil is moderate in the 
upper part of the profile and very slow in the lower part. 
The Badaxe soil has moderate available water capacity 
and medium or slow runoff. In undrained areas the water 
table is perched within 1 to 2 feet of the surface during 
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the winter and spring months. The rooting depth is re- 
stricted by very firm material in the substratum. 

Most areas of this soil are cultivated or are in wood- 
land. It has fair potential for crops. It has good potential 
for pasture and woodland and for openland and wood- 
land wildlife. It has poor potential for sanitary facilities 
and building site development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness and soil compaction are the 
major concerns. 

Combined surface and subsurface drainage systems 
help control wetness. However, the lack of suitable 
drainage outlets is a problem in some areas. Shallow 
surface ditches a few feet wide and a foot or less deep 
are effective in removing surface water from low areas 
after heavy rains. Because this soil is cobbly, seedbed 
preparation and harvesting are difficult. If the cobbles 
are removed, crop yields will improve and equipment 
wear will decrease. Erosion control structures may be 
needed where these surface ditches and natural drain- 
ageways enter larger ditches. 

Working this soil when too wet results in clodding and 
compaction. Additional tillage to break up the surface 
clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage, cover crops, returning crop residues to the soil, and 
the regular addition of other organic matter will also help 
maintain soil tilth. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

Much of this soil is wooded, but little of it is managed 
for this use. Most stands are dominated by low-value 
species and diseased, crooked, and forked trees. These 
should be harvested gradually and the better trees 
saved. Open areas should be planted to conifers. If coni- 
fer plantations are established, they should be thinned to 
avoid crowding and poor growth. 

Wooded areas of this soil provide good habitat for 
woodland wildlife. Planting berry-producing shrubs along 
fence rows will attract openland wildlife. 

The use of this soil as building sites and for sanitary 
facilities is limited by the high water table and by very 
Slow permeability in the substratum. This soil is highly 
susceptible to frost action. Artificial drainage helps con- 
trol the high water table and flooding. Basements should 
be carefully designed to prevent entry of water. The 
effect of frost action on local roads and streets can be 
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controlled by replacing or covering the upper layer of this 
soil with suitable base material. 

This soil is in capability subclass Им; Michigan soil 
management group 3/2b-d. 


45—Granby loamy sand. This nearly level, poorly 
drained or very poorly drained soil is on flats and in 
depressions and drainageways. This soil is subject to 
frequent flooding. Individual areas are irregular or linear 
in shape and range from 4 to 300 acres. 

Typically, the surface layer is black loamy sand about 
11 inches thick. The subsoil is grayish brown, mottled 
loose sand about 20 inches thick. The substratum, to a 
depth of about 60 inches, is brown sand and gray fine 
sand. In some areas the surface layer is less than 10 
inches thick. In some places the soil has a brown sub- 
soil. In some places there is loamy soil in the substra- 
tum. 

Included in mapping are small areas throughout the 
map unit of somewhat poorly drained Pipestone and 
Avoca soils. They are on knolls and low ridges. 

Permeability of the Granby soil is rapid. The Granby 
soil has low available water capacity and very slow or 
ponded runoff. In undrained areas the water table is 
within 1 foot of the surface during the winter and spring 
months. The organic matter content of the surface layer 
is relatively high. This may cause manganese deficiency 
in sugar beets, beans, oats, and barley. 

Most areas of this soil are cultivated or are in wood- 
land. Potential is fair for cultivated crops and good for 
pasture. It is poor for woodland and fair for wildlife. It is 
poor for sanitary facilities and building site development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness and soil blowing are the 
major concerns. 

Combined surface and subsurface drainage systems 
help control wetness; however, the lack of suitable drain- 
age outlets is a problem in some areas. Shallow surface 
ditches a few feet wide and a foot or less deep are 
effective in removing surface water from low areas after 
heavy rains. Erosion control structures may be needed 
where these surface ditches and natural drainageways 
enter larger ditches. 

This soil is often droughty in the summer. Irrigation will 
increase production. Tree windbreaks, rye buffer strips, 
cover crops, a good rotation, and crop residue manage- 
ment can help control soil blowing. No-till planting can 
be used. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
destroy the forage plants. Proper stocking, rotational or 
strip grazing, and restricted use during wet periods help 
to keep the pasture and soil in good condition. 

This soil is often wooded but is seldom managed for 
this use. Woodland productivity is low. Most stands have 
many diseased, crooked, and forked trees and low-value 
species. These should be harvested gradually and the 
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better trees saved. Wetness and the heavy growth of 
unwanted plants prevent natural regeneration or artificial 
restocking of desirable species unless sites are inten- 
sively prepared and maintained. 

Habitat for wetland wildlife can be improved by digging 
shallow ponds. Reeds, sedges, cattails, and marsh 
grasses will become naturally established to provide 
food and cover. These ponds may dry up during the 
summer. Deep ponds can be dug and stocked with fish. 

The use of this soil as building sites and for sanitary 
facilities is severely limited by the high water table and 
by flooding. This soil is moderately susceptible to frost 
action. Septic tank absorption fields may cause pollution 
of ground water because of the rapid permeability of the 
soil. Although artificial drainage helps control the high 
water table, houses on this soil should be built without 
basements. The effect of frost action on local roads and 
streets can be controlled by replacing or covering the 
upper layer of this soil with a suitable base material. 

This soil is in capability subclass м; Michigan soil 
management group 5c. 


46—Linwood muck. This nearly level, very poorly 
drained soil is in bogs. This soil is subject to frequent 
flooding. Individual areas are irregular in shape and 
range from 4 to several hundred acres. 

Typically, the surface layer is black muck about 25 
inches thick. The substratum, to a depth of about 60 
inches, is gray, mottled loam. In some places the surface 
iayer is less than 16 inches thick. Some places have a 
thin layer of marl below the surface layer. In some areas 
the substratum is sandy. 

Included with this soil in mapping are small areas of 
Pinnebog soils which have thicker organic layers than 
the Linwood soils. They are throughout the unit. 

Permeability of the Linwood soil is moderately slow to 
moderately rapid in the upper part of the profile and 
moderate in the lower part. The Linwood soil has very 
high available water capacity and very slow runoff. In 
undrained areas the water table is within 1 foot of the 
surface during the winter and spring months. The high 
PH of this organic soil may cause a deficiency of boron 
in sugar beets; of manganese in beans, oats, wheat, 
sugar beets, and barley; and of zinc in beans and corn. 

Most areas of this soil are in woodland. It has good 
potential for cultivated crops and pasture if drained. Po- 
tential is poor for woodland. It is good for wetland wild- 
life. It is poor for sanitary facilities and building site de- 
velopment. 

This soil is suited to the cultivated crops commonly 
grown in this area if drainage is possible. Wetness, frost, 
and soil blowing are the major concerns. The lack of 
suitable outlets and hazard of frost are limitations in 
most areas. 

Surface drainage, when suitable drainage outlets are 
available, is needed in these areas for pasture. Most 
areas remain undrained. 
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Woodland production is usually not economically prac- 
tical on these soils. Trees grow slowly because of the 
high water table. Many areas that are too wet for trees 
grow only shrubs. These are susceptible to being blown 
over because of the wetness and instability of this soil. 
Planting seedlings is difficult because this soil is general- 
ly too wet. 

Shallow ponds can be dug to encourage wetland wild- 
life. Reeds, sedges, cattails, and marsh grasses will 
become naturally established to provide food and cover. 
Deep ponds can be dug and stocked with fish. Sides 
should be gently graded to prevent caving and slough- 
ing. 

Building site development is not practical on this soil. 
The high water table, flooding, and instability of this soil 
are extremely difficult to overcome. 

This soil is in capability subclass Vw; Michigan soil 
management group М/Зс. 


49B—Grindstone-Kilmanagh loams, 0 to 4 percent 
slopes. This map unit consists of nearly level and gently 
undulating soils that are moderately well drained and 
poorly drained. The Kilmanagh soil is subject to frequent 
flooding. These soils are on an intricate system of drain- 
ageways, divides, swales, and knolls. Individual areas 
are irregular in shape and range from 40 to several 
thousand acres. The Grindstone soil is moderately well 
drained. It is in drainageway divides and on knolls and 
makes up 45 to 65 percent of the map unit. The Kilman- 
agh soil is poorly drained. It is in the bottoms of drain- 
ageways and swales and makes up 20 to 30 percent of 
the unit. Areas of the two soils are so intricately mixed or 
so small that it is not practical to map them separately. 

Typically, the Grindstone soil has a surface layer of 
very dark grayish brown loam about 9 inches thick. The 
subsoil is about 16 inches thick. The upper part is yel- 
lowish brown friable loam; the middle part is dark brown, 
mottled, firm clay loam; the lower part is yellowish 
brown, mottled, friable loam. The substratum, to a depth 
of about 60 inches, is firm and very firm brown loam. In 
some areas there is no very firm soil in the substratum. 

Typically, the Kilmanagh soil has a surface layer of 
very dark gray loam about 9 inches thick. The subsoil is 
mottled, friable loam about 25 inches thick. The upper 
part is grayish brown. The lower part is dark yellowish 
brown. The mottled substratum, to a depth of about 60 
inches, is yellowish brown firm loam and brown very firm 
loam. Іп some areas there is no very firm soil in the 
substratum. 

Included with these soils in mapping are small areas of 
somewhat poorly drained Avoca and Shebeon soils. 
Avoca soils are coarser textured than the Grindstone 
and Kilmanagh soils. These soils are throughout the unit. 

Permeability of the Grindstone and Kilmanagh soils is 
moderate in the upper part of the profile and very slow in 
the lower part. The Grindstone and Kilmanagh soils have 
moderate available water capacity. Runoff is medium 
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from the Grindstone soil and slow to ponded from the 
Kilmanagh soil. In undrained areas during the winter and 
spring months the water table is perched within 1 1/2 to 
3 feet of the surface of the Grindstone soil and within 1 
foot of the surface of the Kilmanagh soil. The rooting 
depth is restricted by very firm material in the substratum 
of both soils. 

Most areas of these soils are cultivated. They have 
good potential for cultivated crops and pasture. The 
Grindstone soils of this unit have fair potential for sani- 
tary facilities and building site development. 

These soils are suited to the cultivated crops common- 
ly grown in this area. Wetness, water erosion, and soil 
compaction are the major concerns. 

Combined surface and subsurface drainage systems 
help control wetness. Generally, only low areas and 
drainageways need tile drainage. Some nearly level 
areas may need a grid system of tile drainage if cash 
crops are to be grown. Erosion control structures may be 
needed where natural drainageways enter ditches. 

Cover crops, grasses, waterways, crop residue man- 
agement, and a good rotation using minimum tillage help 
10 prevent erosion. Мо-ШІ planting can be used. Working 
these soils when they are too wet results in clodding and 
compaction. Additional tillage to break up the surface 
clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage or no-till planting, cover crops, returning crop resi- 
dues to the soil, and the regular addition of other organic 
matter will also help maintain soil tilth. 

The use of these soils for pasture is effective in con- 
trolling erosion. However, overgrazing or grazing when 
these soils are too wet causes surface compaction, ex- 
cessive runoff, and erosion. Proper stocking, rotational or 
strip grazing, and restricted use during wet periods help 
to keep the pasture and soil in good condition. 

Most areas of these soils can be developed for recre- 
ation if managed properly. These soils have a seasonal 
high water table. Use may need to be restricted during 
the winter and spring and after heavy rains. Because of 
the slow permeability, sanitary facilities for campsites 
and picnic areas should be connected to commercial 
sewers, if available. 

The Grindstone soil of this unit can usually be used as 
building sites. The major concerns for both soils are the 
seasonal high water table and very slow permeability in 
the substratum. These soils are highly susceptible to 
frost action. Artificial drainage helps control the high 
water table. Basements should be carefully designed to 
prevent entry of water. The effect of frost action on local 
roads and streets can be controlled by replacing or cov- 
ering the upper layer of these soils with a suitable base 
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material. It is best not to place buildings on the Kilman- 
agh soils. 

These soils are in capability subclass Им; Michigan soil 
management groups 2.5a-d, 2.5с. 


50A—Shebeon-Badaxe sandy loams, 0 to 2 percent 
slopes. This map unit consists of nearly level soils that 
are somewhat poorly drained. These soils are on flats 
and low knolls. Individual areas are irregular in shape 
and range from 4 to several thousand acres. The She- 
beon soil makes up 30 to 50 percent of the unit. The 
Badaxe soil makes up 20 to 30 percent of the unit. 
Areas of the two soils are so intricately mixed or so 
small that it is not practical to separate them in mapping. 

Typically, the Shebeon soil has a surface layer of dark 
brown sandy loam about 9 inches thick. The subsoil is 
about 8 inches thick. It is mottled, firm clay loam that is 
yellowish brown in the upper part and grades to grayish 
brown in the lower part. The mottled substratum, to a 
depth of about 60 inches, is yellowish brown, firm and 
very firm loam. In some places clay has not accumulated 
in the subsoil. 

Typically, the Badaxe soil has a surface layer of dark 
brown sandy loam about 9 inches thick. The subsoil is 
brown, mottled, friable sandy loam about 13 inches thick. 
The subsoil is brown, mottled, friable sandy loam about 
13 inches thick. The substratum, to a depth of about 60 
inches, is firm and very firm, yellowish brown loam. In 
some places clay has not accumulated in the subsoil. 
The lower part of the subsoil is grayish brown in some 
areas. 

Included with these soils in mapping are small areas of 
somewhat poorly drained Avoca and Sanilac soils and 
poorly drained Kilmanagh soils. The Avoca and Sanilac 
soils are coarser than the Shebeon and Badaxe soils 
and are throughout the unit. They make up about 10 to 
20 percent of the unit. The Kilmanagh soils are in de- 
pressions and drainageways. A few small areas that 
have bedrock at a depth of less than 60 inches occur 
throughout the map unit. 

Permeability of the Shebeon soil is moderate or mod- 
erately slow in the upper part of the profile and very slow 
in the lower part. Permeability of the Badaxe soil is 
moderate in the upper part of the profile and very slow in 
the lower part. Both soils have moderate available water 
capacity and slow or medium runoff. In undrained areas 
the water table is perched within 1 to 2 feet of the 
surface of both soils during the winter and spring 
months. The rooting depth is restricted by very firm ma- 
terial in the substratum of both soils. 

Most areas of these soils are cultivated. Potential is 
good for cultivated crops and pasture. It is poor for 
sanitary facilities and building development. 

These soils are suited to cultivated crops commonly 
grown in this area. Wetness and soil compaction are the 
major concerns. 
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Combined surface and subsurface drainage systems 
help control wetness. However, the lack of suitable 
drainage outlets is a problem in some areas. Shallow 
surface ditches a few feet wide and a foot or less deep 
are effective in removing surface water from low areas 
after heavy rains. Erosion control structures may be 
needed where these surface ditches and natural drain- 
ageways enter larger ditches. 

Working these soils when they are too wet results in 
clodding and compaction. Additional tillage to break up 
the surface clods further compacts the lower part of the 
surface layer and the subsoil. Compaction inhibits root 
development and reduces crop yields. Surface crusting 
becomes more severe when the natural structure of this 
soil is destroyed by compaction and by depletion of 
organic matter. Surface crusting may prevent seedling 
emergence and increase runoff and erosion. Minimum 
tillage, cover crops, returning crop residues to the soil, 
and the regular addition of other organic matter will also 
help maintain soil tilth. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when these soils are too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

The use of these soils as building sites and for sani- 
tary facilities is limited by the seasonal high water table 
and by very slow permeability in the substratum. These 
soils are highly susceptible to frost action. Artificial drain- 
age helps control the high water table and flooding. 
Basements should be carefully designed to prevent entry 
of water. The effect of frost action on local roads and 
streets can be controlled by replacing or covering the 
upper layer of these soils with a suitable base material. 

These soils are in capability subclass Ilw; Michigan soil 
management groups 2.5b-d, 3/2b-d. 


51B—Guelph-Londo loams, 2 to 6 percent slopes. 
This map unit consists of gently undulating soils that are 
well drained to somewhat poorly drained. These soils are 
in an intricate system of drainageways, divides, swales, 
and knolls. Individual areas are irregular in shape and 
range from 4 to several thousand acres. The Guelph soil 
is well drained and moderately well drained. It is in drain- 
ageway divides and on knolls and makes up 40 to 60 
percent of the unit. The Londo soil is somewhat poorly 
drained. It is in drainageway bottoms and swales and 
nearly level areas and makes up 25 to 40 percent of the 
unit. Areas of the two soils are so intricately mixed or so 
small that it is not practical to separate them in mapping. 

Typically, the surface layer of the Guelph soil is dark 
brown loam about 9 inches thick. The subsoil is about 12 
inches thick. The upper part is dark brown, friable clay 
loam. The lower part is dark yellowish brown, firm clay 
loam. The substratum, to a depth of about 60 inches, is 
dark brown and brown loam. In some areas the soil has 
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grayish brown mottles in the subsoil. In some areas the 
subsoil is thicker and depth to carbonates is more than 
25 inches. 

Typically, the surface layer of the Londo soil is very 
dark grayish brown loam about 9 inches thick. The mot- 
tled subsoil is about 11 inches thick. The upper part is 
yellowish brown, friable loam. The lower part is brown, 
firm clay loam. The substratum, to a depth of about 60 
inches, is brown, mottled loam. 

Included with these soils in mapping are small areas of 
poorly drained and very poorly drained Parkhill soils. 
They are in the most prominent depressions and drain- 
ageways. 

Permeability of the Guelph soils is moderate. The 
Guelph soils have high available water capacity and 
medium runoff. Permeability of the Londo soils is moder- 
ate or moderately slow. The Londo soils have moderate 
available water capacity and medium runoff. In the lower 
undrained areas during the winter and spring months the 
water table is within 2 1/2 feet of the surface of the 
Guelph soil and within 1 to 2 feet of the surface of the 
Londo soil. 

Most areas of these soils are cultivated. They have 
good potential for cultivated crops, pasture, and wood- 
land. They have good potential for openland and wood- 
land wildlife and recreational uses. They have good to 
fair potential for sanitary facilities and building site devel- 
opment. 

These soils are suited to the cultivated crops common- 
ly grown in this area. Water erosion, wetness, and soil 
compaction are the major concerns. 

Cover crops, grassed waterways, and a good rotation 
using minimum tillage or no-till planting help to prevent 
erosion. Erosion control structures may be needed 
where natural drainageways enter ditches. 

Combined surface and subsurface drainage systems 
will help control wetness. Generally, only low areas and 
drainageways need tile drainage, but some areas that 
have only 2 or 3 percent slopes may need a grid system 
of tiles if cash crops are to be grown. 

Working these soils when they are too wet results in 
clodding and compacting. Additional tillage to break up 
the surface clods further compacts the lower part of the 
surface layer and the subsoil. Compaction inhibits root 
development and reduces crop yields. Surface crusting 
becomes more severe when the natural structure of this 
Soil is destroyed by compaction and by depletion of 
organic matter. Surface crusting may prevent the emer- 
gence of seedlings and increase runoff and erosion. 
Minimum tillage or no-till planting, cover crops, returning 
crop residues to the soil and the regular addition of 
other organic matter will also help maintain soil tilth. 

The use of these soils for pasture is effective in con- 
trolling erosion. However, overgrazing will cause surface 
compaction, excessive runoff, and erosion. Proper stock- 
ing and rotational or strip grazing help to keep the pas- 
ture and soil in good condition. 
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These soils are sometimes used for small farm wood- 
lots. Diseased, crooked, and forked trees and low-value 
species should be harvested and the better trees saved. 
The native hardwoods will usually regenerate without 
planting. If conifer plantations are established, they 
should be thinned to prevent crowding and poor growth. 

Planting berry-producing shrubs along fence rows will 
attract openland wildlife. Wooded areas of these soils 
provide good habitat for woodland wildlife. 

Most areas of these soils can be developed for recre- 
ation. Playgrounds should be developed in the less slop- 
ing areas and protected with a sod cover. Paths and 
trails are easy to make and maintain. Drainageways and 
depressions should be avoided for campsites and picnic 
areas. 

These soils can generally be used as building sites. 
The major limitations are the seasonal high water table 
and moderate permeability. The Guelph soil is moderate- 
ly susceptible to frost action and the Londo soil is highly 
susceptible. Artificial drainage helps control the high 
water table. Most soils on knolls and in other areas that 
have good surface drainage do not have a seasonal high 
water table. Basements should be carefully designed to 
prevent entry of water. The effect of frost action on local 
roads and streets can be controlled by replacing or cov- 
ering the upper layer of these soils with a suitable base 
material. It is best not to place buildings on the Londo 
soils. 

These soils are in capability subclass lle; Michigan soil 
management groups 2.5a, 2.56. 


51C—Guelph loam, 6 to 12 percent slopes. This 
gently rolling, well drained soil is on knolls and in areas 
adjacent to drainageways. Individual areas are irregular 
in shape and range from 4 to several hundred acres. 

Typically, the surface layer is dark brown loam about 7 
inches thick. The subsoil is about 12 inches thick. The 
upper part is dark brown, firm clay loam; the lower part is 
dark yellowish brown, friable loam. The substratum, to a 
depth of about 60 inches, is brown loam. In areas where 
this soil has been eroded, the upper part of the subsoil 
has been mixed with the remaining surface layer by 
plowing. In these areas the surface layer is dark yellow- 
ish brown or brown clay loam. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Londo soils. They are in de- 
pressions and drainageways. 

Permeability of the Guelph soil is moderate. The 
Guelph soil has high available water capacity and rapid 
runoff. 

Most areas of this soil are cultivated. It has fair poten- 
tial for cultivated crops. Potential is good for pasture, 
woodland, and openland and woodland wildlife. It is fair 
for recreational uses, sanitary facilities, and building de- 
velopment. 

This soil is suited to small grains, corn, grasses, and 
legumes. Water erosion is the major concern. Depres- 
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sions апа drainageways are wet in the spring and may 
need artificial drainage. Cover crops, grassed waterways, 
crop residue management, and a good rotation using 
minimum tillage or no-till planting help to prevent ero- 
sion. 

The use of this soil for pasture is effective in control- 
ling erosion. However, overgrazing will cause surface 
compaction, excessive runoff, and erosion. Proper stock- 
ing and rotational or strip grazing help to keep the pas- 
ture and soil in good condition. 

This soil is sometimes used for small farm woodlots. 
Diseased, crooked, and forked trees and low-value spe- 
cies should be harvested and the better trees saved. 
The native hardwoods will usually regenerate without 
planting. If conifer plantations are established, they 
should be thinned to prevent crowding and poor growth. 

Wooded areas of this soil provide good habitat for 
woodland wildlife. Planting berry-producing shrubs along 
fence rows will attract openland wildlife. 

Most areas of this soil can be developed for recreation 
other than playgrounds if protected from water erosion. 
A good sod cover should be established where foot 
traffic is heavy. Some land shaping may be necessary 
for campsites and picnic areas. 

This soil can generally be used as building sites. The 
major limitations are slope and moderate permeability. 
This soil also is moderately susceptible to frost action. 
Land forming and placing local roads and streets on the 
contour can help correct slope problems. The effect of 
frost action on local roads and streets can be controlled 
by replacing or covering the upper layers of soil with a 
suitable base material. 

This soil is in capability subclass Ille; Michigan soil 
management group 2.5a. 


51D—Guelph loam, 12 to 18 percent slopes. This 
rolling, well drained soil is on knolls and in areas adja- 
cent to drainageways. Individual areas are irregular in 
shape and range from 4 to 100 acres. 

Typically, the surface layer is brown loam about 7 
inches thick. The subsoil is dark brown, firm clay loam 
about 9 inches thick. The substratum, to a depth of 
about 60 inches, is brown loam. In areas where this soil 
has been eroded, the upper part of the subsoil has been 
mixed with the remaining surface layer by plowing. In 
these areas the surface layer is dark yellowish brown or 
brown clay loam. 

Included with this soil in mapping are small areas 
where slopes are 18 to 25 percent. 

Permeability of the Guelph soil is moderate. The 
Guelph soil has high available water capacity and rapid 
runoff. 

Most areas of this soil are cultivated. Potential is fair 
for cultivated crops. It is good for pasture, woodland, and 
woodland wildlife. It is poor for sanitary facilities and 
building site development. 
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This soil is suited to small grains, corn, grasses, and 
legumes. Water erosion is the major concern. Depres- 
sions and drainageways are wet in spring and may need 
artificial drainage. Cover crops, grassed waterways, a 
good rotation using minimum tillage, and no-till planting 
help to prevent erosion. 

The use of this soil for pasture is effective in control- 
ling erosion. However, overgrazing will cause surface 
compaction, excessive runoff, and erosion. Proper stock- 
ing and rotational or strip grazing help to keep the pas- 
ture and soil in good condition. 

This soil is sometimes used for small farm woodlots. 
Diseased, crooked, and forked trees and low-value spe- 
cies should be harvested and the better trees saved. 
The native hardwoods will generally regenerate without 
planting. If conifer plantations are established, they 
should be thinned to prevent crowding and poor growth. 

This soil provides good habitat for woodland wildlife. 
Planting berry-producing shrubs along fence rows will 
help attract openland wildlife. 

This soil can generally be used as building sites. The 
major limitations are slope and moderate permeability. 
This soil is also moderately susceptible to frost action. 
Land forming and placing local roads and streets on the 
contour can help correct slope problems. The effect of 
frost action on local roads and streets can be controlled 
by replacing or covering the upper layers of this soil with 
a suitable base material. 

This soil is in capability subclass ІУе; Michigan soil 
management group 2.5a. 


53B—Shebeon cobbly loam, 0 to 4 percent slopes. 
This nearly level and gently undulating, somewhat poorly 
drained soil is on flats and low knolls and in drain- 
ageways. Individual areas are irregular or linear in shape 
and range from 4 to several hundred acres. 

Typically, the surface layer is very dark grayish brown 
cobbly loam about 9 inches thick. The mottled subsoil is 
about 19 inches thick. The upper part is brown, firm clay 
loam. The lower part is yellowish brown, friable loam. 
The mottled substratum, to a depth of about 60 inches, 
is yellowish brown, firm and very firm loam. In some 
Places clay has not accumulated in the subsoil. In some 
areas the depth to very firm soil is more than 40 inches. 

Included with this soil in mapping are small areas of 
poorly drained Kilmanagh and Corunna soils and moder- 
ately well drained Grindstone soils. The Kilmanagh and 
Corunna soils are in depressions and drainageways and 
the Grindstone soils are on knolls. A few small areas in 
which bedrock is at a depth of less than 60 inches are 
throughout the map unit. 

Permeability of the Shebeon soil is moderate or mod- 
erately slow in the upper part of the profile and very slow 
in the lower part. The Shebeon soil has moderate availa- 
ble water capacity and medium or slow runoff. In un- 
drained areas the water table is perched within 1 to 2 
feet of the surface during the winter and spring months. 
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The rooting depth is restricted by very firm material in 
the substratum, 

Most areas of this soil are cultivated. It has good 
potential for cultivated crops and pasture. It has poor 
potential for sanitary facilities and building site develop- 
ment. 

This soil is suited to the cultivated crops commonly 
grown in this area. Because it is cobbly, seedbed prepa- 
ration and harvesting are difficult. If the cobbles are 
removed, crop yields improve and equipment wear de- 
creases. Wetness and soil compaction are the major 
concerns. 

Combined surface and subsurface drainage systems 
help control wetness; however, some areas lack suitable 
outlets. Shallow surface ditches a few feet wide and a 
foot or less deep are effective in removing surface water 
from low areas after heavy rains. Erosion control struc- 
tures may be needed where these surface ditches and 
natural drainageways enter larger ditches. 

Working this soil when it is too wet results in clodding 
and compaction. Additional tillage to break up the sur- 
face clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage, cover crops, returning crop residues to the soil, and 
the regular addition of other organic matter will also help 
maintain soil tilth. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

The use of this soil as building sites and for sanitary 
facilities is limited by the seasonal high water table and 
by very slow permeability in the substratum. This soil is 
also highly susceptible to frost action. Artificial drainage 
helps control the high water table and flooding. Base- 
ments should be carefully designed to prevent entry of 
water. The effect of frost action on local roads and 
streets can be controlled by replacing or covering the 
upper layer of soil with a suitable base material. Small 
included areas of moderately well drained soils make the 
best sites for a single house. These areas are usually 
small knolls or are next to natural drainageways. 

This soil is in capability subclass Ilw; Michigan soil 
management group 2.5b-d. 


54B—Grindstone cobbly loam, 0 to 4 percent 
slopes. This nearly level and gently undulating, moder- 
ately well drained soil is on flats, on low knolls, and in 
areas adjacent to drainageways and low ridges. Individu- 
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al areas are irregular in shape and range from 4 to 300 
acres. 

Typically, the surface layer is dark grayish brown 
cobbly loam about 7 inches thick. The subsoil is about 
16 inches thick. The upper part is dark yellowish brown, 
friable loam; the lower part is dark brown, mottled, firm 
clay loam. The substratum, to a depth of about 60 
inches, is firm and very firm brown loam. In some areas 
the depth to very firm soil is more than 40 inches. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Shebeon and Badaxe soils. 
They are in depressions and drainageways. A few small 
areas in which bedrock is at a depth of less than 60 
inches are throughout the unit. 

Permeability of the Grindstone soil is moderate in the 
upper part of the profile and very slow in the lower part. 
The Grindstone soil has moderate available water capac- 
ity and medium or slow runoff. In undrained areas the 
water table is perched within 1 1/2 to 3 feet of the 
surface during the winter and spring months. The rooting 
depth is restricted by very firm material in the substra- 
tum. 

Most areas of this soil are cultivated. It has good 
potential for cultivated crops and pasture. It has fair to 
poor potential for recreational uses. It has fair potential 
for sanitary facilities and building site development. 

This soil is suited to the cultivated crops commonly 
grown in this area. This soil is cobbly, which makes 
seedbed preparation and harvesting difficult. If the cob- 
bles are removed, crop yields will improve and equip- 
ment wear will decrease. Wetness, water erosion, and 
Soil compaction are also major concerns. 

Combined surface and subsurface drainage systems 
help control wetness. Generally, only low areas and 
drainageways need tile drainage, but some nearly level 
areas may need a grid system of tiles if cash crops are 
to be grown. 

Cover crops, grassed waterways, crop residue man- 
agement, and a good rotation using minimum tillage or 
no-till planting help to prevent erosion. Erosion control 
Structures may be needed where natural drainageways 
enter ditches. 

Working this soil when it is too wet results in clodding 
and compaction. Additional tillage to break up the sur- 
face clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage or no-till planting, cover crops, returning crop resi- 
dues to the soil, and the regular addition of other organic 
matter will maintain soil tilth. 

The use of this soil for pasture is effective in control- 
ling erosion. However, overgrazing will cause surface 
compaction, excessive runoff, and erosion. Proper stock- 
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ing, rotational or strip grazing, and restricted use help to 
keep the pasture and soil in good condition. 

Most areas of this soil can be developed for recreation 
if managed properly. Because this soil has a seasonal 
high water table, use may need to be restricted during 
the winter and spring months and after heavy rains. 

This soil can generally be used as building sites. The 
major limitations are the seasonal high water table and 
very slow permeability in the substratum. This soil is also 
highly susceptible to frost action. Artificial drainage helps 
control the high water table. Basements should be care- 
fully designed to prevent entry of water. The effect of 
frost action on local roads and streets can be controlled 
by replacing or covering the upper layer of this soil with 
a suitable base material. 

This soil is in capability subclass 15; Michigan soil 
management group 2.5a-d. 


55—Kilmanagh cobbly loam. This nearly level, poorly 
drained soil is on flats and in depressions and drain- 
ageways. This soil is subject to frequent flooding. Individ- 
ual areas are irregular or linear in shape and range from 
4 to several hundred acres. 

Typically, the surface layer is very dark grayish brown 
cobbly loam about 9 inches thick. The subsoil is mottled, 
friable loam about 25 inches thick. The upper part is 
grayish brown; the lower part is brown. The mottled 
substratum, to a depth of about 60 inches, is yellowish 
brown, friable loam and brown, very firm loam. In some 
areas the depth to very firm soil is more than 50 inches. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Shebeon and Badaxe soils on 
slight knolls. A few small areas in which bedrock is at a 
depth of less than 60 inches are throughout the map 
unit. 

Permeability of the Kilmanagh soil is moderate in the 
upper part of the profile and very slow in the lower part. 
The Kilmanagh soil has moderate available water capac- 
ity and slow to ponded runoff. In undrained areas the 
water table is perched within 1 foot of the surface during 
the winter and spring months. The rooting depth is re- 
stricted by very firm material in the substratum. 

Most areas of this soil are cultivated. It has good 
potential for cultivated crops and pasture. It has poor 
potential for sanitary facilities and building site develop- 
ment. 

This soil is suited to the cultivated crops commonly 
grown in this area. This soil is cobbly, which makes 
seedbed preparation and harvesting difficult. If the cob- 
bles are removed, crop yields will improve and equip- 
ment wear will decrease. Wetness and soil compaction 
are the major concerns. 

Combined surface and subsurface drainage systems 
help control wetness; however, some areas lack suitable 
outlets. Shallow surface ditches a few feet wide and a 
foot or less deep are effective in removing surface water 
from low areas after heavy rains. Erosion control struc- 
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tures may be needed where the surface ditches and 
natural drainageways enter larger ditches. 

Working this soil when too wet results in clodding and 
compaction. Additional tillage to break up the surface 
clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage, cover crops, returning crop residues to the soil, and 
the regular addition of other organic matter will also help 
maintain soil tilth. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

The use of this soil as building sites and for sanitary 
facilities is severely limited by the high water table and 
by flooding. This soil also has very slow permeability in 
the substratum and is highly susceptible to frost action. 
Artificial drainage helps control the high water table. 
Houses on this soil should be built without basements. 
The effect of frost action on local roads and streets can 
be controlled by replacing or covering the upper layer of 
this soil with a suitable base material. 

This soil is in capability subclass Им; Michigan soil 
management group 2.5с. 


56A—Riverdale-Pipestone complex, 0 to 2 percent 
slopes. This map unit consists of nearly level soils that 
are somewhat poorly drained. These soils are on flats, 
low ridges, and low knolls. Individual areas are irregular 
or linear in shape and range from 4 to several hundred 
acres. The Riverdale soil makes up 40 to 60 percent of 
the unit. The Pipestone soil makes up 20 to 35 percent 
of the unit. Areas of the two soils are so intricately mixed 
or so small that it is not practical to separate them in 
mapping. 

Typically, the Riverdale soil has a surface layer of dark 
brown loamy sand about 9 inches thick. The very friable, 
mottled subsoil is about 16 inches thick. The upper part 
is yellowish brown loamy sand; the lower part is dark 
yellowish brown gravelly sandy loam. The substratum, to 
a depth of about 60 inches, is brown stratified sand and 
gravel. In some places clay has not accumulated in the 
subsoil. In some places, the soil has a layer of clay 
accumulation within 20 inches of the surface. The lower 
Part of the subsoil in some places is grayish brown. In 
some areas there is loamy soil in the substratum. 

Typically, the Pipestone soil has a surface layer of 
very dark grayish brown sand about 9 inches thick. The 
mottled subsoil is about 22 inches thick. The upper part 
is dark brown, very friable loamy sand; the lower part is 
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brown, loose sand. The substratum, to a depth of about 
60 inches, is light yellowish brown, mottled sand. In 
some places, precipitated iron, aluminum, and organic 
matter have not accumulated in the profile. In other 
places, a layer of clay accumulation is in the subsoil. In 
some areas there is loamy soil in the substratum. 

Included with these soils in mapping are small areas of 
Londo soils which are finer textured than the Riverdale 
and Pipestone soils and small areas of Rapson soils that 
are finer textured in the substratum. They occur through- 
out the unit. Also included are poorly drained and very 
poorly drained Tobico soils. They are in depressions and 
drainageways. 

Permeability of the Riverdale soil is moderately rapid. 
Permeability of the Pipestone soil is rapid. Both soils 
have low available water capacity and slow runoff. In 
undrained areas during the winter and spring months the 
water table is within 1 to 2 feet of the surface of the 
Riverdale soil and within 1/2 to 1 1/2 feet of the surface 
of the Pipestone soil. 

Most areas of these soils are cultivated or are in 
woodland. Potential is fair for cultivated crops and wood- 
land. It is good for pasture and openland and woodland 
wildlife. It is poor for sanitary facilities and building site 
development. 

These soils are suited to the cultivated crops common- 
ly grown in this area, with the exception of sugar beets. 
Wetness, soil blowing, and maintaining the level of or- 
ganic matter are the major concerns. 

Combined surface and subsurface drainage systems 
help control wetness; however, some areas lack suitable 
outlets. Shallow surface ditches a few feet wide and a 
foot or less deep are effective in removing surface water 
from low areas after heavy rains. Erosion control struc- 
tures may be needed where these surface ditches and 
natural drainageways enter larger ditches. 

These soils are often droughty in summer. Irrigation 
will increase production. Tree windbreaks, rye buffer 
strips, cover crops, and crop residue management can 
help control soil blowing. No-till planting is possible on 
this soil. 

A good system of crop rotation, returning crop resi- 
dues to the soil, and regular addition of other organic 
matter help maintain or increase the level of organic 
matter. This will improve soil fertility and increase the 
water available for plants. 

Undrained areas are sometimes used for pasture. 
During the summer, when these soils often lack sufficient 
moisture, overgrazing may result in soil blowing. Proper 
stocking, rotational or strip grazing, and restricted use 
during dry periods help to keep the pasture and soil in 
good condition. 

These soils are often wooded but are seldom man- 
aged for this use. Most stands are dominated by low- 
value species and diseased, crooked, and forked trees. 
These should be harvested gradually and the better 
trees saved. Open areas should be planted to conifers. 
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Planting more seedlings than necessary helps compen- 
sate for high seedling mortality. If conifer plantations are 
established, they should be thinned to prevent crowding 
and poor growth. 

Wooded areas can support wildlife with a moderate 
level of management. Woodland wildlife can usually find 
adequate food and cover. Berry-producing shrubs can be 
planted along fence rows for openland wildlife. 

The use of these soils as building sites and for sani- 
tary facilities is limited by the seasonal high water table. 
These soils are moderately susceptible to frost action. If 
they are used for septic tank absoprtion fields, ground 
water may be polluted because of the moderately rapid 
and rapid permeability of these soils. Artificial drainage 
helps control the high water table. Houses on these soils 
should be built without basements. The effect of frost 
action on local roads and streets can be controlled by 
replacing or covering the upper layer of these soils with 
a suitable base material. 

These soils are in capability subclass Им; Michigan 
Soil management groups 4b, 5b. 


57A—Londo loam, 0 to 2 percent slopes. This 
nearly level, somewhat poorly drained soil is on flats and 
low knolls and in drainageways. Individual areas are ir- 
regular or linear in shape and range from 4 to several 
hundred acres. 

Typically, the surface layer is very dark grayish brown 
loam about 9 inches thick. The mottled subsoil is about 
11 inches thick. The upper part is yellowish brown, fri- 
able loam; the lower part is brown, firm clay loam. The 
substratum, to a depth of 60 inches, is brown, mottled 
loam. In some places, the soil does not have grayish 
brown coatings in the subsoil. In some areas there is 
very firm soil in the substratum. 

Included with this soil in mapping are small areas of 
well drained and moderately well drained Guelph soils on 
knolls. Also included are poorly drained Parkhill and Co- 
runna soils in depressions and drainageways. 

Permeability of the Londo soil is moderate or moder- 
ately slow. The Londo soil has moderate available water 
capacity and medium or slow runoff. In undrained areas 
the water table is within 1 to 2 feet of the surface during 
the winter and spring months. 

Most areas of this soil are cultivated. It has good 
potential for cultivated crops and pasture. It has fair to 
poor potential for recreational uses and fair potential for 
sanitary facilities and building site development. 

This soil is suited to cultivated crops commonly grown 
in this area. Wetness and soil compaction are the major 
concerns. 

Combined surface and subsurface drainage systems 
help control wetness; however, some areas lack suitable 
outlets. Shallow surface ditches a few feet wide and a 
foot or less deep are effective in removing surface water 
from low areas after heavy rains. Erosion control struc- 
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tures тау be needed where the surface ditches and 
natural drainageways enter larger ditches. 

Working this soil when it is too wet results in clodding 
and compaction. Additional tillage to break up the sur- 
face clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage, cover crops, returning crop residues to the soil, and 
the regular addition of other organic matter will also help 
maintain soil tilth. 

Undrained areas are sometimes used for pasture, 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

The use of this soil as building sites and for sanitary 
facilities is limited by the seasonal high water table and 
by moderate or moderately slow permeability in the sub- 
stratum. This soil also is highly susceptible to frost 
action. Artificial drainage helps control the high water 
table and flooding. Basements should be carefully de- 
signed to prevent entry of water. The effect of frost 
action on local roads and streets can be controlled by 
replacing or covering the upper layer of this soil with a 
suitable base material. 

This soil is in capability subclass Им; Michigan soil 
management group 2.5b. 


58—Parkhill loam. This nearly level, poorly drained 
soil is on flats and in depressions and drainageways. 
This soil is subject to frequent flooding. Individual areas 
are irregular or linear in shape and range from 4 to 200 
acres, 

Typically, the surface layer is very dark grayish brown 
loam about 9 inches thick. The subsoil is grayish brown, 
mottled, friable loam about 23 inches thick. The substra- 
tum, to a depth of about 60 inches, is grayish brown, 
mottled loam. In some areas there is very firm soil in the 
substratum. 

Included with this soil in mapping are small areas of 
Corunna and Belleville soils which are coarser textured 
than the Parkhill soils. They are throughout the soil. Also 
included are somewhat poorly drained Londo soils on 
knolls. 

The Parkhill soil has moderately slow permeability, 
high available water capacity, and very slow or ponded 
runoff. In undrained areas the water table is within 1 foot 
or less of the surface during the winter and spring 
months. 

Most areas of this soil are cultivated. It has good 
potential for cultivated crops, pasture, and wetland wild- 
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life. It has poor potential for sanitary facilities and build- 
ing site development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness and soil compaction are the 
major concerns. 

Combined surface and subsurface drainage systems 
help control wetness; however, some areas lack suitable 
outlets. Shallow surface ditches a few feet wide and a 
foot or less deep are effective in removing surface water 
from low areas after heavy rains. Erosion control struc- 
tures may be needed where the surface ditches and 
natural drainageways enter larger ditches. 

Working this soil when it is too wet results in clodding 
and compaction. Additional tillage to break up the sur- 
face clods further compacts the lower part of the surface 
layer and the subsoil. Compaction inhibits root develop- 
ment and reduces crop yields. Surface crusting becomes 
more severe when the natural structure of this soil is 
destroyed by compaction and by depletion of organic 
matter. Surface crusting may prevent the emergence of 
seedlings and increase runoff and erosion. Minimum til- 
lage, cover crops, returning crop residues to the soil, and 
the regular addition of other organic matter will also help 
maintain soil tilth. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
cause surface compaction and destroy the forage plants. 
Proper stocking, rotational or strip grazing, and restricted 
use during wet periods help to keep the pasture and soil 
in good condition. 

Shallow ponds can be dug to encourage wetland wild- 
life. Reeds, sedges, cattails, and marsh grasses will 
become naturally established to provide food 
Deep ponds can be dug and stocked with fis! 

The use of this soil as building sites and fol 
facilities is severely limited by the high water table and 
by flooding. This soil also has moderately slow perme- 
ability in the substratum and is highly susceptible to frost 
action. Artificial drainage helps control the high water 
table. Houses on this soil should be built without base- 
ments. The effect of frost action on local roads and 
Streets can be controlled by replacing or covering the 
upper layer of this soil with a suitable base material. 

This soil is in capability subclass Им; Michigan soil 
management group 2.5c. 


60—Pinnebog muck. This nearly level, very poorly 
drained soil is in bogs. This soil is subject to frequent 
flooding. Individual areas are irregular in shape and 
range from 4 to several hundred acres. 

Typically, the surface layer is black muck about 34 
inches thick. The substratum, to a depth of about 60 
inches, is dark reddish brown mucky peat and muck. In 
some places the muck and mucky peat are underlain by 
mineral material at depths of less than 51 inches. In 
Some places, the soil lacks mucky peat in the substra- 
tum. 
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Figure 11.—A pond dug on Parkhill loam. 


Included with this soil in mapping are small areas of 
Linwood soils which have thinner organic layers than the 
Pinnebog soils. They are throughout the unit. 

The Pinnebog soil has moderate or moderately rapid 
permeability, very high available water capacity, and very 
slow or ponded runoff. In undrained areas the water 
table is within 1 foot of the surface during the winter and 
spring months. The high pH of this organic soil may 
cause a deficiency of boron in sugar beets; of manga- 
nese in beans, oats, wheat, sugar beets, and barley; and 
of zinc in beans and corn. 

Most areas of this soil are in woodland. Potential is fair 
for cultivated crops and pasture. It is poor for woodland. 
It is good for wetland wildlife. It is poor for sanitary 
facilities and building site development. 

This soil is suited to the cultivated crops commonly 
grown in this area if drainage is possible. Wetness, frost, 
and soil blowing are the major concerns. The lack of 
suitable outlets and hazard of frost are limitations in 
most areas. 

Surface drainage is needed for pasture. Most areas 
remain undrained for lack of outlets. 

Woodland production is generally not economically 
practical on these soils. Trees grow slowly because of 
the high water table. Many areas are too wet for trees 
and grow only shrubs. Trees are susceptible to being 
blown over because of the wetness and instability of this 


soil. Planting seedlings is difficult because this soil is 
generally too wet. 

Shallow ponds can be dug to encourage wetland wild- 
life. Reeds, sedges, cattails, and marsh grasses will 
become naturally established to provide food and cover. 
Deep ponds can be dug and stocked with fish. Sides 
need to be gently graded to prevent caving and slough- 
ing. 

The use of this soil for building sites is not practical. 
The high water table and instability of this soil are ex- 
tremely difficult to overcome. 

This soil is in capability subclass Vw; Michigan soil 
management group Mc. 


62—Essexville loamy sand. This nearly level, poorly 
drained or very poorly drained soil is on flats. It is subject 
to frequent flooding. Individual areas are irregular in 
shape and range from 4 to 300 acres. 

Typically, the surface layer is black, calcareous loamy 
sand about 12 inches thick. The mottled substratum is 
light brownish gray, loose sand and grayish brown loam. 
In some places the surface 10 inches is not calcareous. 
Some places have a brown substratum. In some areas 
there is less than 18 inches, and in some other areas 
more than 40 inches, of sandy soil over loamy soil. 

Included with this soil in mapping are small areas of 
Tappan soils which are finer textured than Essexville 
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soils. They аге throughout the unit. Also included are 
somewhat poorly drained Avoca soils on slight knolls. 

Permeability of the Essexville soil is rapid in the upper 
part of the profile and moderately slow in the lower part. 
The Essexville soil has moderate available water capac- 
ity and very slow or ponded runoff. In undrained areas 
the water table is within 1 foot of the surface during the 
winter and spring months. The surface layer contains 
free lime, which may cause manganese deficiency in 
sugar beets, beans, oats, and barley. It may also cause 
zinc deficiency in corn and beans. 

Most areas of this soil are cultivated. It has fair poten- 
tial for cultivated crops and good potential for pasture. It 
has poor potential for sanitary facilities and building site 
development. 

This soil is suited to the cultivated crops commonly 
grown in this area. Wetness and soil blowing are the 
major concerns. 

Combined surface and subsurface drainage systems 
help control wetness; however, some areas lack suitable 
outlets. Shallow surface ditches a few feet wide and a 
foot or less deep are effective in removing surface water 
from low areas after heavy rains. Erosion control struc- 
tures may be needed where these surface ditches and 
natural drainageways enter larger ditches. 

This soil is often droughty in summer. Irrigation will 
increase production. Tree windbreaks, rye buffer strips, 
cover crops, a good system of crop rotation, crop resi- 
due management, and no-till planting can help control 
soil blowing. 

Undrained areas are sometimes used for pasture. 
Overgrazing or grazing when the soil is too wet will 
destroy the forage plants. Proper stocking, rotational or 
strip grazing, and restricted use during wet periods help 
to keep the pasture and soil in good condition. 

The use of this soil as building sites and for sanitary 
facilities is severely limited by the high water table and 
by flooding. This soil also has moderately slow perme- 
ability in the substratum and is highly susceptible to frost 
action. Artificial drainage helps contro! the high water 
table. Houses on this soil should be built without base- 
ments. The effect of frost action on local roads and 
streets can be controlled by replacing or covering the 
upper layer of this soil with a suitable base material. 

This soil is in capability subclass lllw; Michigan soil 
management group 4/2c-c. 


63—Pits. These are miscellaneous areas from which 
the soil materials have been removed, leaving a pit, or 
depressed area, enclosed by walls of variable steepness. 
Rock or unconsolidated material of any texture has been 
removed for use elsewhere as fill or aggregate. The pit 
bottoms may be dry or seasonally flooded, but are not 
flooded year round. Individual areas of this unit range 
from 4 to several hundred acres. 
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Most of these areas remain idle. An individual assess- 
ment of each is necessary to determine its potential for 
different uses. 

This map unit is in capability subclass VIIIs. 


64—Udipsamments, nearly level. These are areas 
from which the original soil material has been removed 
or in which the original soil has been covered with fill. 
This usually results in a nearly level area. The soils are 
excessively drained to somewhat poorly drained. Most of 
these areas are the result of the removal of sandy ridges 
or knolls for use elsewhere as fill or sand, or the filling of 
depressions and flat swampy areas prior to building. Indi- 
vidual areas range from 4 to several hundred acres. 

A typical area has pale brown sand in the upper part 
and brown, mottled sand in the lower part. 

A broad level of classification is used for the soils of 
this map unit because of the wide variation observed in 
the profiles of the soils examined. For example, in many 
places there is loamy material at a depth of 40 to 60 
inches. Depth to mottling may range from 12 inches to 
more than 60 inches. 

Most areas of these soils remain idle or are used as 
building sites. An individual assessment of each area is 
needed to determine the potential for different uses. 

This map unit is in capability subclass Vis. 


Use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. | can be used to adjust land 
uses to the limitations and potentials of natural re- 
sources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, conservation- 
ists, engineers, and others collect extensive field data 
about the nature and behavior characteristics of the 
soils. They collect data on erosion, droughtiness, flood- 
ing, and other factors that affect various soil uses and 
management. Field experience and collected data on 
soil properties and performance are used as a basis in 
predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, high- 
ways and other transportation systems, and parks and 
other recreation facilities; and for wildlife habitat. It can 
be used to identify the potentials and limitations of each 
soil for specific land uses and to help prevent construc- 
tion failures caused by unfavorable soil properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 
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Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, play- 
grounds, lawns, and trees and shrubs. 


Crops and pasture 


Dwight L. Quisenberry, agronomist, Soil Conservation Service, assist- 
ed in preparing this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil Conserva- 
tion Service is explained; and the estimated yields of the 
main crops and hay and pasture plants are listed for 
each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Soil maps for 
detailed planning." Specific information can be obtained 
from the local office of the Soil Conservation Service or 
the Cooperative Extension Service. 

More than 411,000 acres in the survey area were used 
for crops and pasture in 1976, according to the Agricul- 
tural Stabilization and Conservation Service and the Con- 
servation Needs Inventory. Of this total, about 114,000 
acres were used for corn, 15,000 acres for sugar beets, 
85,000 acres for dry beans, 86,000 acres for small grain, 
mainly wheat and oats, and the rest was mainly hay and 
pasture. 

Field crops commonly grown in the county are corn, 
dry beans, sugar beets, soybeans, and, to a limited 
extent, potatoes. Wheat and oats are the common small 
grains. Smaller acreages of barley and rye are grown. 
Grass seed can be produced from bromegrass, fescue, 
and redtop if economic conditions are favorable. 

Special crops grown commercially in the county are 
very limited. There are small acreages of strawberries 
and cucumbers and a small number of tree farms and 
nurseries. 

Latest information and suggestions for growing special 
crops can be obtained from local offices of the Coopera- 
tive Extension Service and the Soil Conservation Serv- 
ісе. 

Huron County is one of the top crop producing coun- 
ties in Michigan. More than 89 percent of the total area 
is in farms, and much of this farmland has a capability 
classification of Il, which means that it has only moder- 
ate limitations. Food production could be increased by 
applying soil and water conservation practices and ex- 
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tending the latest crop production technology to all crop- 
land in the county. This soil survey can suggest appropri- 
ate practices and technology. 

Many concepts in agriculture are changing. Farm size 
has increased, and farm operations are becoming highly 
mechanized and scientific. In spite of changes in farm 
operation, however, farmers still face the same soil relat- 
ed problems. The following describes some of these soil 
management concerns. 

Soil blowing is a hazard on the sandy Avoca, Covert, 
Rapson, Pipestone, Belleville, Plainfield, Granby, River- 
dale, and Wasepi soils and on the muck of the Aurelius, 
Linwood, and Pinnebog soils. Crop damage can be 
severe in a few hours if winds are too strong and the 
soils are dry and bare of vegetation or surface mulch. 
Maintaining vegetative cover, planting rye buffer strips, or 
using surface mulch minimizes soil blowing on these 
soils. Windbreaks of adapted shrubs such as Tatarian 
honeysuckle or redosier dogwood are effective in reduc- 
ing erosion on the muck soils. 

Information on erosion control for each kind of soil is 
available in local offices of the Soil Conservation Serv- 
ice. 

Soil drainage is the major management need on much 
of the acreage used for crops and pasture in the survey 
area. Some soils are naturally so wet that the production 
of crops common to the area is not possible unless they 
are drained. These are the poorly drained or very poorly 
drained Bach, Belleville, Granby, Parkhill, and Tobico 
soils; the poorly drained Filion, Corunna, Kilmanagh, and 
Tappan soils; and very poorly drained organic Aurelius, 
Linwood, and Pinnebog soils. 

Unless artificially drained, the somewhat poorly 
drained soils are so wet that crops are damaged during 
most years. In this category are the Aubarque, Avoca, 
Badaxe, Rapson, Londo, Pipestone, Riverdale, Wasepi, 
Sanilac, and Shebeon soils. 

Guelph and Boyer soils have good natural drainage 
most of the year. Artificial drainage is needed in some 
areas of wetter soils along drainageways and swales that 
are commonly included in areas of the moderately well 
drained Covert, Deerton Variant, Gagetown, and Grind- 
stone soils. Because these soils have a seasonal high 
water table, they may be slow to dry out for spring 
planting. 

The design of both surface and subsurface drainage 
systems varies with the drainage of the soil. A combina- 
tion of surface drainage and tile drainage is needed for 
most areas of the somewhat poorly drained, poorly 
drained, and very poorly drained soils if they are used for 
intensive row cropping. Random tile drainage is usually 
adequate for the moderately well drained soils. Finding 
adequate outlets for tile drainage systems is difficult in 
many areas of Filion, Bach, Belleville, Corunna, Kilman- 
agh, Parkhill, and Tobico soils. 

Soil erosion is a major problem on some of the crop- 
land in Huron County. If the slope is more than 2 per- 
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cent, erosion is a major hazard. Guelph soils, for exam- 
ple, have slopes of 2 to 18 percent. Grindstone, Aubar- 
que, Deerton Variant, Gagetown, and Pipestone soils 
have some slopes of more than 2 percent that have an 
additional problem of wetness. 

Loss of the surface layer by erosion is damaging for 
two reasons—it reduces soil productivity and causes 
sedimentation of streams. Productivity is reduced be- 
cause part of the subsoil is incorporated into the plow 
layer. The dominantly clay loam subsoil in the Guelph 
soils is less friable and contains less available moisture 
than the surface layer. Loss of the surface layer also 
limits the depth of the root zone on bedrock-controlled 
soils like Deerton Variant. Erosion reduces productivity 
on soils that tend to be droughty, such as the Boyer 
soils. Soil erosion can result in sediment entering 
streams. Control of erosion minimizes the pollution of 
streams by sediment and improves the quality of water 
for municipal use, for recreation, and for fish and wildlife. 

Erosion control provides a protective surface cover, 
reduces runoff, and increases infiltration. A cropping 
system that keeps a vegetative cover on the soil for 
extended periods can hold soil erosion losses to 
amounts that will not reduce the productive capacity of 
the soils. On livestock farms, where hay and pasture are 
needed, the legume and grass forage crops in the crop- 
ping system reduce erosion on sloping land and also 
provide nitrogen and improve tilth for the following crop. 

Slopes are so short and irregular that contour tillage is 
not practiced in most areas of the sloping Guelph and 
Boyer soils. These soils need minimum tillage or a crop- 
ping system that provides substantial vegetative cover to 
control erosion. Minimizing tillage and leaving crop resi- 
dues on the surface help to increase infiltration and 
reduce the hazards of runoff and erosion. No-tillage for 
corn is effective in reducing erosion on the gently sloping 
or sloping soils. It is more difficult to practice successful- 
ly, however, where the clay loam subsoil has been mixed 
with the surface layer. 

The use of grass or sod waterways is popular for 
erosion control in the survey area. Permanent vegetative 
cover is maintained in areas where natural surface water 
runoff concentrates. 

Soil fertility is naturally low in the sandy soils and 
medium in most of the loamy soils. It is high in the poorly 
drained loamy Kilmanagh and Parkhill soils. Most of the 
soils in the survey area are neutral or mildly alkaline. The 
Bach, Sanilac, Tappan, Gagetown, and Aubarque soils 
are calcareous or are calcareous within 10 inches of the 
surface. The high pH level of these soils causes defi- 
ciencies of manganese, boron, and zinc in certain row 
crops. The Covert, Deerton Variant, and Pipestone soils 
are medium acid. They may require applications of lime 
to raise the pH level sufficiently for good growth of al- 
falfa and other crops that grow best on nearly neutral 
soils. On all soils, additions of lime and fertilizer should 
be based on the results of soil tests, on the need of the 
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crop, and on the expected level of yields. The Coopera- 
tive Extension Service can help in dete; ing the kind 
and amount of fertilizer and lime to арр! 

Soil tilth is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
with good tilth are granular and porous. 

Many of the soils used for crops in the survey area 
have a loamy surface layer. Generally the structure of 
such soils is weak. Heavy machinery will compress and 
crush aggregates of a soil that is too wet to work. Plow- 
ing, tilling, cultivating or other operations of machinery on 
soils that are too wet will result in soil compaction and 
surface crusting. The crust is hard when it is dry, and it is 
nearly impervious to water. Once the crust forms, it re- 
duces infiltration and increases runoff. Excessive tillage 
creates very small and less stable aggregates. Such 
small particles form crusts and blow and wash away 
more readily than larger particles. 

Adequate surface and subsurface drainage, timely field 
operations on relatively dry soil, minimum tillage, and 
maintaining the level of organic matter will improve soil 
structure and reduce soil compaction and the formation 
of crusts. 

Maintaining good tilth on soils of the survey area is 
difficult. Tilth can be improved by good drainage, com- 
bining field operations, and maintaining and improving 
the organic matter content of the soil. 


Yields per acre 


The average yields per acre that can be expected of 
the principal der a high level of management 
are shown in In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also consid- 
ered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 
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Crops other than those shown in[table 5 bre grown in 
the survey area, but estimated yields are not listed be- 
cause the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the Cooper- 
ative Extension Service can provide information about 
the management and productivity of the soils. 


Land capability classification 


Land capability classification shows, in a general 
the suitability of soils for most kinds of field crops! (al 
Crops that require special management are excluded. 
The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for crops, 
and the way they respond to management. The grouping 
does not take into account major and generally expen- 
sive landforming that would change slope, depth, or 
other characteristics of the soils, nor does it consider 
possible but unlikely major reclamation projects. Capabili- 
ty classification is not a substitute for interpretations de- 
signed to show suitability and limitations of groups of 
soils for rangeland, for woodland, and for engineering 
Purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through МИ. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have slight limitations that restrict their 
use. 

Class || soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices, 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have limita- 
tions that nearly preclude their use for commercial crop 
production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, е, и, 5, ог 
с, to the class numeral, for example, Пе. The letter е 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
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water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by и, 5, ог с because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and sub- 
class is shown in table 6. The capability classification of 
each map unit is given in the section “Soil maps for 
detailed planning." 

Listed at the end of each description of a map unit in 
the section “Soil maps for detailed planning" is the ca- 
pability subclass and Michigan soil management group. 
The soil management groups for the soil complexes are 
listed in the order of the series named. These groups are 
used for making recommendations about lime and fertil- 
izer, about artificial drainage, and about other practices. 
For explanation of these groups refer to Michigan State 
University Research Ре! 54 “бой Management Units 
and Land Use Planning” 

The soils are assigned to management groups accord- 
ing to dominant profile texture and natural drainage con- 
ditions. Mineral soils are given a number based on the 
dominant profile texture as follows: O—fine clay, more 
than 60 percent clay; 1—clay, 40-60 percent clay; 1.5-- 
clay loam and silty clay loam; 2.5—loam and silt loam; 
3—sandy loam; 4—loamy sand; and 5—sand. Soils de- 
veloped from uniform parent materials are represented 
by one number. Soils that developed from several parent 
materials or that have contrasting textures in their pro- 
files are represented by fractions. The numerator repre- 
sents the texture of the upper layers and the denomina- 
tor the lower layers. For example, 3/2 represents soils 
with 20 to 40 inches of sandy loam over loam to silty 
clay loam. 

For alluvial or lowland soils that formed in stratified 
materials and are subject to flooding, the numbers are 
preceded by a capital "1." Bedrock is indicated by "А." 
Soils that are 20 to 40 inches deep over bedrock, for 
example, might be 3/R—sandy loam over bedrock. 

Organic soils are indicated by a capital “М” for muck 
or peat. Thin, 16 to 51 inch, organic soils are subdivided 
by characteristics of the underlying mineral materials: 
M/3—muck over sandy loam to clay loam; M/4—muck 
over loamy sand or sand; M/m—muck over marl. Thick, 
deeper than 51 inch, organic soils are given only the 
symbol “М.” 

Lower case letters are used after the above letters or 
numbers to indicate natural drainage conditions: a—well 
drained and moderately well drained; b—somewhat 
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poorly drained; and c—poorly drained and very poorly 
drained. 

Other soil profile characteristics important to land use 
planning are indicated by adding a dash and a second 
lower case letter to the symbol. A lower case “а” after a 
dash indicates soils with a very strongly acid (pH less 
than 4.5) subsoil. A lower case “5” indicates stratified 
fine sands and silts. 


Woodland management and productivity 


Table 7 |сап be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, indi- 
cates the potential productivity of the soils for important 
trees. The number 1 indicates very high productivity; 2, 
high; 3, moderately high; 4, moderate; and 5, low. The 
second part of the symbol, a letter, indicates the major 
kind of soil limitation. The letter x indicates stoniness or 
rockiness; w, excessive water in or on the soil; f, toxic 
substances in the soil; d, restricted root depth; c, clay in 
the upper part of the soil; s, sandy texture; 7, high con- 
tent of coarse fragments in the soil profile; and r, steep 
slopes. The letter o indicates that limitations or restric- 
tions are insignificant. If a soil has more than one limita- 
tion, the priority is as follows: x, w, t, d, с, s, f, and г. 

in Gable 21 slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road con- 
struction, and severe if intensive management or special 
equipment and methods are needed to prevent exces- 
sive loss of soil. 

Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management 
or harvesting. A rating of slight indicates that use of 
equipment is not limited to a particular kind of equipment 
or time of year; moderate indicates a short seasonal 
limitation or a need for some modification in manage- 
ment or in equipment; and severe indicates a seasonal 
limitation, a need for special equipment or management, 
or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
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25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of windthrow hazard are based on soil charac- 
teristics that affect the development of tree roots and 
the ability of the soil to hold trees firmly. A rating of s/ight 
indicates that a few trees may be blown down by normal 
winds; moderate, that some trees will be blown down 
during periods of excessive soil wetness and strong 
winds; and severe, that many trees are blow down during 
periods of excessive soil wetness and moderate or 
strong winds. 

The potential productivity of merchantable or common 
trees оп a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and codomin- 
ant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Commonly grown trees are 
those that woodland managers generally favor in inter- 
mediate or improvement cuttings. They are selected on 
the basis of growth rate, quality, value, and marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 


Windbreaks and environmental plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, hold snow on the fields, and provide food and 
cover for wildlife. 

Environmental plantings help to beautify and screen 

houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 
Table 8|shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 8 are based on measure- 
ments and observation of established plantings that have 
been given adequate care. They can be used as a guide 
in planning windbreaks and screens. Additional informa- 
tion on planning windbreaks and screens and planting 
and caring for trees and shrubs can be obtained from 
local offices of the Soil Conservation Service or the 
Cooperative Extension Service or from a nursery. 


Recreation 


The soils of the survey area are rated in table 9 ac- 
cording to limitations that affect their suitability for recre- 
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ation. The ratings are based on restrictive soil features, 
such as wetness, slope, and texture of the surface layer. 
Susceptibility to flooding is considered. Not considered in 
the ratings, but important in evaluating a site, are the 
location and accessibility of the area, the size and shape 
of the area and its scenic quality, vegetation, access to 
water, potential water impoundment sites, and access to 
public sewerlines. The capacity of the soil to absorb 
septic tank effluent and the ability of the soil to support 
vegetation are also important. Soils subject to flooding 
are limited for recreation use by the duration and intensi- 
ty of flooding and the season when flooding occurs. In 
planning recreation facilities, onsite assessment of the 
height, duration, intensity, and frequency of flooding is 
esse 

In ЕТ ће degree of soil limitation is expressed as 
slight, moderate, or severe. S/ight means that soil prop- 
erties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that limita- 
tions can be overcome or alleviated by planning, design, 
or special maintenance. Severe means that soil proper- 
lies are unfavorable and that limitations can be offset 
only by costly soil reclamation, special design, intensive 
maintenance, limited use, or by a combination of these 
measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, interpreta- 
tions for septic tank absorption fields in table 42 [and 
interpretations for dwellings without basements and for 
local roads and streets in 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils 
have mild slopes and are not wet or subject to flooding 
during the period of use. The surface has few or no 
stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and bicy- 
cling should require ІШе or no cutting and filling. The 
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best soils аге not wet, аге firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have moder- 
ate slopes and few or no stones or boulders on the 
surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be re- 
quired. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period cf "зе. They have 
moderate slopes and no stones or boulders on the sur- 
face. The suitability of the soil for tees or greens is not 
considered in rating the soils. 


Wildlife habitat 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate vegeta- 
tion, by maintaining the existing plant cover, or by pro- 

he natural establishment of desirable plants. 

In able 10 the soils in the survey area аге rated 
according to their potential for providing habitat for var- 
ious kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining specif- 
ic elements of wildlife habitat; and in determining the 
intensity of management needed for each element of the 
habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or main- 
tained. Few or no limitations affect management, and 
satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for satis- 
factory results. A rating of poor indicates that limitations 
are severe for the designated element or kind of habitat. 
Habitat can be created, improved, or maintained in most 
places, but management is difficult and must be inten- 
sive. A rating of very poor indicates that restrictions for 
the element or kind of habitat are very severe and that 
unsatisfactory results can be expected. Creating, improv- 
ing, or maintaining habitat is impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and fea- 
tures that affect the growth of grain and seed crops are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface sto 
ness, and flood hazard. Soil temperature and soil mois- 
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ture are also considerations. Examples of grain and seed 
crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, timothy, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds. Soil proper- 
ties and features that affect the growth of these plants 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, and 
flood hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants are 
honeysuckle, goldenrod, blackberry, and sumac. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of hard- 
wood trees and shrubs are depth of the root zone, the 
available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, apple, hawthorn, 
dogwood, hickory, blackberry, and blueberry. Examples 
of fruit-producing shrubs that are suitable for planting on 
soils rated good are Russian-olive, autumn-olive, and 
crabapple. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites. Submerged 
or floating aquatic plants are excluded. Soil properties 
and features affecting wetland plants are texture of the 
surface layer, wetness, reaction, slope, and surface 
stoniness. Examples of wetland plants are smartweed, 
wild millet, wildrice, cordgrass, rushes, sedges, and 
reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control struc- 
tures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, pas- 
ture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
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include bobwhite quail, pheasant, meadowlark, field spar- 
row, cottontail rabbit, and red fox. 

Habitat for woodland wildlife consists of areas of de- 
ciduous plants or coniferous plants or both and associat- 
ed grasses, legumes, and wild herbaceous plants. Wild- 
life attracted to these areas include owls, ruffed grouse, 
woodcock, thrushes, woodpeckers, squirrels, gray fox, 
raccoon, deer, and opossum. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some oi the wildlife at- 
tracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water man- 
agement. Soils are rated for various uses, and the most 
limiting features are identified. The ratings are given in 
the following tables: Building site development, Sanitary 
facilities, Construction materials, and Water manage- 
ment. The ratings are based on observed performance 
of the soils and on the estimated data and test data in 
the “бой properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
Planning site investigations prior to design and construc- 
tion. The information, however, has limitations. For ex- 
ample, estimates and other data generally apply only to 
that part of the soil within a depth of 5 or 6 feet. Be- 
cause of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not elimi- 
nate the need for onsite investigation of the soils or for 
testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this sec- 
tion. Local ordinances and regulations need to be con- 
sidered in planning, in site selection, and in design. 

Soil properties, site features, and observed perform- 
ance were considered in determining the ratings in this 
section. During the fieldwork for this soil survey, determi- 
nations were made about grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to bedrock, 
hardness of bedrock within 5 to 6 feet of the surface, 
soil wetness, depth to a seasonal high water table, 
slope, likelihood of flooding, natural soil structure aggre- 
gation, and soil density. Data were collected about kinds 
of clay minerals, mineralogy of the sand and silt frac- 
tions, and the kind of adsorbed cations. Estimates were 
made for erodibility, permeability, corrosivity, shrink-swell 
potential, available water capacity, and other behavioral 
characteristics affecting engineering uses. 
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This information can be used to (1) evaluate the po- 
tential of areas for residential, commercial, industrial, and 
recreation uses; (2) make preliminary estimates of con- 
struction conditions; (3) evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the per- 
formance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building site development 


[Table 11 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and with- 
out basements, small commercial buildings, local roads 
and streets, and lawns and landscaping. The limitations 
are considered slight if soil properties and site features 
are generally favorable for the indicated use and limita- 
tions are minor and easily overcome; moderate if soil 
Properties or site features are not favorable for the indi- 
cated use and special planning, design, or maintenance 
is needed to overcome or minimize the limitations; and 
severe if soil properties or site features are so unfavor- 
able or so difficult to overcome that special design, sig- 
nificant increases in construction costs, and possibly in- 
creased maintenance are required. Special feasibility 
studies may be required where the soil limitations are 
severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The rat- 
ings are based on soil properties, site features, and ob- 
served performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to bed- 
rock, a cemented pan, or a very firm dense layer; stone 
content; soil texture; and slope. The time of the year that 
excavations can be made is affected by the depth to a 
seasonal high water table and the susceptibility of the 
soil to flooding. The resistance of the excavation walls or 
banks to sloughing or caving is affected by soil texture 
and the depth to the water table. 

Dwellings and small commercial buildings are struc- 
tures built on shallow foundations on undisturbed soil. 
The load limit is the same as that for single-family dwell- 
ings no higher than three stories, R^tings are made for 
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small commercial buildings without basements, for dwell- 
ings with basements, and for dwellings without base- 
ments. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally limit- 
ed to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as in- 
ferred from the engineering classification of the soil), 
shrink-swell potential, and depth to a high water table 
affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, and the available water capacity in the 
upper 40 inches affect plant growth. Flooding, wetness, 
slope, stoniness, and the amount of sand, clay, or огдап- 
іс matter in the surface layer affect trafficability after 
vegetation is established, 


Sanitary facilities 


Table 12 |shows the degree and the kind of soil limita- 
tions that affect septic tank absorption fields, sewage 
lagoons, and sanitary landfills. The limitations are consid- 
ered slight if soil properties and site features are gener- 
ally favorable for the indicated use and limitations are 
minor and easily overcome; moderate if soil properties or 
site features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so diffi- 
cult to overcome that special design, significant in- 
creases in construction costs, and possibly increased 
maintenance are required. 

[Table 12 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site fea- 
tures are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
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that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which efflu- 
ent from a septic tank is distributed into the soil through 
subsurface tiles or perforated pipe. Only that part of the 
soil between depths of 24 and 72 inches is evaluated. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Permeability, a 
high water table, depth to bedrock or to a cemented 
pan, and flooding affect absorption of the effluent. Large 
stones and bedrock or a cemented pan interfere with 
installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of com- 
pacted soil. Lagoons generally are designed to hold the 
sewage within a depth of 2 to 5 feet. Nearly impervious 
soil material for the lagoon floor and sides is required to 
minimize_seepage and contamination of ground water. 

gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based оп soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, bed- 
rock, and cemented pans can cause construction prob- 
lems, and large stones can hinder compaction of the 
lagoon floor. 

Sanitary landfills are areas where solid waste is dis- 
posed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 


SOIL SURVEY 


area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 


needs to be rr 

The ratings in|table 12|аге based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, and soil reaction affect trench type landfills. 
Unless otherwise stated, the ratings apply only to that 
part of the soil within a depth of about 6 feet. For deeper 
tranches, a limitation rated slight or moderate may not 
be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the sur- 
face layer should be stockpiled for use as the final 
cover. 


Construction materials 


[Table 13 hives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor. The ratings are based on soil proper- 
ties and site features that affect the removal of the soil 
and its use as construction material. Normal compaction, 
minor processing, and other standard construction prac- 
tices are assumed. Each soil is evaluated to a depth of 5 
or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
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their profile. The table showing engineering properties 
provides detailed information about each soil layer. This 
information can help determine the suitability of each 
layer for use as roadfill. The performance of soil after it 
is stabilized with lime or cement is not considered in the 
ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering classifi- 
cation of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles апа 
Stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in [table 13 |ргомае 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in [table 15. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
госк fragments, bedrock, and toxic material. 
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Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and cob- 
bles, have little or no gravel, and have slopes of less 
than 8 percent. They are naturally fertile or respond well 
to fertilizer and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an appre- 
ciable amount of gravel or stones, or soils that have 
slopes of 8 to 15 percent. The soils are not so wet that 
excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel or stones, have slopes of more than 15 per- 
cent, or have a seasonal water table at or near the 
surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In [table 14 |вой and site features that affect use 
are indicated for each kind of soil. This information is 
Significant in planning, installing, and maintaining water 
control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low seep- 
age potential, which is determined by permeability and 
the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organ- 
ic matter in a soil downgrade the suitability of a soil for 
use in embankments, dikes, and levees. 

Aquifer-fed excavated ponds are bodies of water made 
by excavating a pit or dugout into a ground-water aquifer. 
Excluded are ponds that are fed by surface runoff and 
embankment ponds that impound water 3 feet or more 
above the original surface. Ratings in[table 14] are for 
ponds that are properly designed, located, and con- 
structed. Soil properties and site features that affect 
aquifer-fed ponds are depth to a permanent water table, 
permeability of the aquifer, quality of the water, and ease 
of excavation. 

Drainage of soil is affected by such soil Properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditchbanks; susceptibil- 
ity to flooding; alkalinity; and availability of outlets for 
drainage. 
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Terraces and diversions are embankments аг а combi- 
nation of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak into 
the soil or flow slowly to an outlet. Features that affect 
suitability of a soil for terraces are uniformity and steep- 
ness of slope; depth to bedrock, or other unfavorable 
material; large stones; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blowing, 
soil slipping, and piping. 

Grassed waterways are constructed to channel runoff 
to outlets at a nonerosive velocity. Features that affect 
the use of soils for waterways are slope, permeability, 
erodibility, wetness, and suitability for permanent vegeta- 
tion. 


Soil properties 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some bench- 
mark soils. Established standard procedures are fol- 
lowed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and compac- 
tion characteristics. 

Estimates of soil properties are based on field exami- 
nations, on laboratory tests of samples from the survey 
area, and on laboratory tests of samples of similar soils 
in nearby areas. Tests verify field observations, verify 
properties that cannot be estimated accurately by field 
observation, and help characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering properties 


[Table 15]gives estimates of the engineering classifica- 
tion and of the range of index properties for the major 
layers of each soil in the survey area. Most soils have 
layers of contrasting properties within the upper 5 or 6 
feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
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fraction of the soil that is less than 2 millimeters in 
diameter. "Loam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
“gravelly.” Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system| and the system 
adopted by the American Association of State Highway 
and Transportation Officiald (7)] 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter and according to 
plasticity index, liquid limit, and organic matter content. 
Sandy and gravelly soils are identified as GW, GP, GM, 
GC, SW, SP, SM, and SC; silty and clayey soils as ML, 
CL, OL, MH, CH, and OH; and highly organic soils as Pt. 
Soils exhibiting engineering properties of two groups can 
have a dual classification, for example, SP-SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are clas- 
sified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. 

Rock fragments larger than 3 inches in diameter аге 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on labora- 
tory tests of soils sampled in the survey area and in 
nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) indi- 
cate the plasticity characteristics of a soil. The estimates 
are based on test data from the survey area or from 
nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 
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Physical and chemical properties 


[Table 16 Бһомв estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil parti- 
cles that are less than 0.002 millimeter in diameter. In 
this table, the estimated clay content of each major soil 
layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain mois- 
ture. They influence shrink-swell potential, permeability, 
and plasticity, the ease of soil dispersion, and other soil 
properties. The amount and kind of clay in a soil also 
affect tillage and earth-moving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is ex- 
pressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, availa- 
ble water capacity, total pore space, and other soil prop- 
erties. The moist bulk density of a soil indicates the pore 
space available for water and roots. A bulk density of 
more than 1.6 can restrict water storage and root pene- 
tration. Moist bulk density is influenced by texture, kind 
of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, par- 
ticularly structure, porosity, and texture. Permeability is 
considered in the design of soil drainage systems, septic 
tank absorption fields, and construction where the rate of 
water movement under saturated conditions affects be- 
havior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most impor- 
tant properties are the content of organic matter, soil 
texture, bulk density, and soil structure. Available water 
capacity is an important factor in the choice of plants or 
crops to be grown and in the design and management of 
irrigation systems. Available water capacity is not an 
estimate of the quantity of water actually available to 
plants at any given time. 
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Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory anal- 
yses. Soil reaction is important in selecting crops and 
other plants, in evaluating soil amendments for fertility 
and stabilization, and in determining the risk of corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of undis- 
turbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on measure- 
ments of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to build- 
ings, roads, and other structures. Special design is often 
needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture con- 
tent is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 millime- 
ters in diameter. The classes are /ow, a change of less 
than 3 percent; moderate, 3 to 6 percent; and high, more 
than 6 percent. Very high, greater than 9 percent, is 
sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum aver- 
age annual rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a sustained 
period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind ero- 
Sion in cultivated areas. The groups indicate the suscep- 
tibility of soil to wind erosion and the amount of soil lost. 
Soils are grouped according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
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can be grown if intensive measures to control wind ero- 
sion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible. Crops can be grown 
if intensive measures to control wind erosion are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
soil a tages of decomposition. 

taba decine estimated content of organic matter of 
the plow layer is expressed as a percentage, by weight, 
of the soil material that is less than 2 millimeters in 
diameter. 

The content of organic matter of a soil can be main- 
tained or increased by returning crop residue to the soil. 
Organic matter affects the available water capacity, infil- 
tration rate, and tilth. It is a source of nitrogen and other 
nutrients for crops. 


Soil and water features 


gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped ac- 
cording to the intake of water when the soils are thor- 
oughly wet and receive precipitation from long-duration 
storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or grav- 
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elly sands. These soils have a high rate of water trans- 
mission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from adja- 
cent slopes. Water standing for short periods after rain- 
fall or snowmelt and water in swamps and marshes is 


no ered flooding. 
Table 17|дімез the frequency and duration of flooding 
and the time of year when flooding is most likely. 


Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possi- 
ble under unusual weather conditions; common that it is 
likely under normal conditions; occasional that it occurs 
on an average of once or less in 2 years; and frequent 
that it occurs on an average of more than once in 2 
years. Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil pro- 
file, namely thin strata of gravel, sand, silt, or clay depos- 
ited by floodwater; irregular decrease in organic matter 
content with increasing depth; and absence of distinctive 
horizons that form in soils that are not subject to flood- 
ing. 

Also considered is local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that delin- 
eate flood-prone areas at specific flood frequency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a saturat- 
ed zone, namely grayish colors or mottles in the soil. 
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ге the depth to the seasonal high 
ind of water table—that is, perched, 
artesian, or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
ly high for less than 1 month is not indicated in 


An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An arte- 
sian water table is under hydrostatic head, generally be- 
neath an impermeable layer. When this layer is penetrat- 
ed, the water level rises in an uncased borehole. A 
perched water table is water standing above an unsatu- 
rated zone. In places an upper, or perched, water table 
is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For 
many soils, the limited depth to bedrock is a part of the 
definition of the soil series. The depths shown are based 
on measurements made in many soil borings and on 
other observations during the mapping of the soils. The 
kind of bedrock and its hardness as related to ease of 
excavation is also shown. Rippable bedrock can be ex- 
cavated with a single-tooth ripping attachment on a 200- 
horsepower tractor, but hard bedrock generally requires 
blasting. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the freez- 
ing zone of the soil. Temperature, texture, density, per- 
meability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to such factors as soil 
moisture, particle-size distribution, acidity, and electrical 
conductivity of the soil. The rate of corrosion of concrete 
is based mainly on the sulfate and sodium content, tex- 
ture, moisture content, and acidity of the soil. Special 
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site examination and design may be needed if the com- 
bination of factors creates a severe corrosion environ- 
ment. The steel in installations that intersect soil bound- 
aries or soil layers is more susceptible to corrosion than 
steel in installations that are entirely within one kind of 
soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. | is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Classification of the soils 


The system of soil classification used b National 
Cooperative Soil Survey has six categories (8).|Beginning 
with the broadest, these categories are the order, su- 
border, great group, subgroup, family, and series. Classi- 
fication is based on soil properties observed in the field 
or inferred from ГАТ ДҮҮ or from laboratory 
measurements. In[table 18] the soils of the survey area 
are classified according to the system. The categories 
are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The differ- 
ences among orders reflect the dominant soil-forming 
processes and the degree of soil formation. Each order 
is identified by а word ending in 50/. An example is 
Mollisol. 

SUBORDER. Each order is divided into suborders pri- 
marily on the basis of properties that influence soil gen- 
esis and are important to plant growth or properties that 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Aquoll (Aqu, meaning water, plus 
oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of development of pedogenic hori- 
zons; soil moisture and temperature regimes; and base 
status. Each great group is identified by the name of a 
suborder and by a prefix that indicates a property of the 
soil. An example is Haplaquolls (Hap/, meaning minimal 
horizonation, plus aquo//, the suborder of the Mollisols 
that have an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are transi- 
tions to other orders, suborders, or great groups. Extra- 
grades have some properties that are not representative 
of the great group but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Тур/с identifies the subgroup that 
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typifies the great group. An example is Туріс Hapla- 
quolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the prop- 
erties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup preceded by terms that indicate soil properties. 
An example is sandy over loamy, mixed, mesic Typic 
Haplaquolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is com- 
pared with similar soils and with nearby soils of other 
series. A pedon, a small three-dimensional area of soil, 
that is typical of the series in the survey area is de- 
scribed. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (6)| Many of 
the technical ter ed in the descriptions are defined 
in Soil Taxonomy| (8)| Unless otherwise stated, colors in 
the descriptions are for moist soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in the 
section “Soil maps for detailed planning.” 


Adrian series 


The Adrian series consists of deep, very poorly 
drained, organic soils on bogs. These soils are moderate- 
ly slowly to moderately rapidly permeable. They formed 
in decomposed, herbaceous plant remains. Slope ranges 
from 0 to 1 percent. 

Adrian soils are similar to Linwood soils and are com- 
monly adjacent to Tobico and Pipestone soils on the 
landscape. Linwood soils have a loamy ИС horizon. 
Tobico soils have no organic horizon and are in topo- 
graphic positions similar to those of the Adrian soils. 
Pipestone soils have spodic horizons, are somewhat 
poorly drained, and are above the Adrian soils. 
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Typical pedon of Adrian muck from an area of Pipes- 
tone-Tobico-Adrian complex, 0 to 2 percent slopes, 
1,200 feet north and 1,300 feet west of the center of 
section 29, T. 19 N., R. 13 E. 


Оа1--0 to 12 inches; black (10YR 2/1) broken face and 
rubbed sapric material; about 15 percent fiber, less 
than 5 percent rubbed; weak fine granular structure; 
Sticky, slightly plastic; many roots; common woody 
fragments; primarily woody fibers; slightly acid; clear 
wavy boundary. 

Oa2—12 to 18 inches; black (10YR 2/1) broken face 
and rubbed sapric material; about 25 percent fiber, 
less than 5 percent rubbed; weak medium platy 
Structure; slightly sticky, slightly plastic; few roots; 
common woody fragments; primarily herbaceous 
fibers; slightly acid; abrupt wavy boundary. 

Oa3—18 to 28 inches; black (10YR 2/1) broken face 
and rubbed sapric material; about 10 percent fiber, 
less than 5 percent rubbed; weak medium platy 
structure; sticky, slightly plastic; few roots; common 
woody fragments; primarily herbaceous fibers; neu- 
tral; abrupt wavy boundary. 

1С1—28 to 60 inches; olive (БУ 5/3) sand; single 
grained; about 5 percent pebbles; slight efferves- 
cence; moderately alkaline; abrupt wavy boundary. 


The depth to the sandy IIC horizon ranges from 16 to 
50 inches. Some pedons contain as much as 50 percent 
woody material in the organic horizons. A few woody 
fragments of branches and logs up to 6 inches in diame- 
ter are throughout the organic horizons of most pedons. 
The reaction of the organic horizons ranges from 
medium acid to mildly alkaline. 

The surface tier is typically sapric material, but some 
pedons have stratified hemic and sapric material. The 
subsurface and bottom tiers have hue of 5YR, 7.5YR, or 
10YR; value of 2 or 3; and chroma of 0 through 3. The 
material is dominantly sapric, but in some pedons there 
are thin layers of hemic material. The ИС horizon has 
hue of 10YR or 2.5Y, value of 4 or 5, and chroma of 1 to 
3. It is sand or gravelly sand. 


Aubarque series 


The Aubarque series consists of deep, somewhat 
poorly drained, soils on glacial till plains. These soils are 
moderately permeable in the upper part and very slowly 
permeable in the lower part. They formed in loamy, cal- 
careous till. Slope ranges from 0 to 6 percent. 

Aubarque soils are similar to Filion soils and are com- 
monly adjacent to Filion, Kilmanagh, and Shebeon soils 
on the landscape. Filion soils are fine-loamy and poorly 
drained. Kilmanagh soils are fine-loamy, are poorly 
drained, and have no horizon with very firm consistence 
at a depth of less than 24 inches. Filion and Kilmanagh 
soils are below the Aubarque soils on the landscape. 
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Shebeon soils are fine-loamy, have argillic horizons, and 
have no horizon with very firm consistence at a depth of 
less than 24 inches. Shebeon soils are in topographic 
positions similar to those of the Aubarque soils. 

Typical pedon of Aubarque loam, 0 to 2 percent 
slopes, 1,540 feet south and 470 feet east of the center 
of section 30, T. 16 N., R. 16 E. 


Ар—0 to 12 inches; dark grayish brown (10ҮН 4/2) 
loam; moderate fine granular structure; friable; 
common roots; about 3 percent pebbles and cob- 
bles; slight effervescence; mildly alkaline; abrupt 
smooth boundary. 

B2—12 to 17 inches; yellowish brown (10YR 5/4) loam; 
faces of peds are grayish brown (10YR 5/2); 
common fine prominent yellowish brown (10YR 5/8) 
mottles; weak thin platy structure parting to weak 
very fine angular blocky; friable; common roots; 
about 3 percent pebbles and cobbles; slight ef- 
fervescence; mildly alkaline; clear wavy boundary. 

C1—17 to 32 inches; brown (10YR 5/3) loam; faces of 
peds are mixed pale brown (10YR 6/3) and grayish 
brown (10YR 5/2); common fine prominent yellowish 
brown (10YR 5/6) mottles; strong medium platy 
structure; very firm; few roots; about 5 percent peb- 
bles and cobbles; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

C2—32 to 45 inches; pale brown (10YR 6/3) loam; faces 
of peds are gray (10YR 6/1); few medium prominent 
yellowish brown (10YR 5/6) mottles; strong thick 
platy structure; very firm; about 5 percent pebbles 
and cobbles; strong effervescence; moderately alka- 
line; gradual wavy boundary. 

C3—45 to 58 inches; brown (10YR 5/3) loam; faces of 
peds are dark reddish brown (5YR 2/2); few fine 
prominent yellowish brown (10YR 5/6) mottles; 
moderate thick platy structure; extremely firm; about 
5 percent pebbles and cobbles; strong efferves- 
cence; moderately alkaline; gradual wavy boundary. 

C4—58 to 60 inches; reddish brown (2.5YR 4/4) loam; 
faces of peds are dark reddish brown (5YR 2/2) and 
dark gray (10YR 4/1); weak thick platy structure; 
extremely firm; about 5 percent pebbles and cob- 
bles; strong effervescence; moderately alkaline. 


Thickness of the solum and depth to a horizon with 
very firm consistence range from 11 to 24 inches. The 
depth to free carbonates is 10 inches or less. 

The Ap horizon has color value of 3 or 4 and chroma 
of 2 or 3. Reaction is neutral or mildly alkaline. This 
horizon ranges from 8 to 13 inches in thickness. It is 
dominantly loam, but the range includes sandy loam and 
silt loam. The B2 horizon has color chroma of 2 to 4. In 
some pedons silt loam lenses make up as much as 15 
percent of the B2 horizon. 
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Aurelius series 


The Aurelius series consists of deep, very poorly 
drained soils on bogs. These soils are moderately slowly 
permeable in the upper part and moderately permeable 
in the lower part. They formed in decomposed plant 
remains and marl. Slope ranges from 0 to 1 percent. 

Aurelius soils are commonly adjacent to Linwood and 
Tappan soils on the landscape. Linwood soils have an 
organic horizon 16 to 50 inches thick and have no marl 
horizon. Linwood soils are in topographic positions simi- 
lar to those of the Aurelius soils. Tappan soils lack both 
organic and marl horizons. Tappan soils are above the 
Aurelius soils on the landscape. 

Typical pedon of Aurelius muck, 1,400 feet south and 
350 feet west of the center of section 3, T. 15 М., А. 14 
Е. 


Oa—0 to 8 inches; black (10YR 2/1) broken face and 
rubbed sapric material; about 5 percent fiber, less 
than 1 percent rubbed; moderate medium granular 
structure; friable; many roots; primarily herbaceous 
fibers; slight effervescence; moderately alkaline; 
abrupt wavy boundary. 

ІШса--8 to 24 inches; light gray (10YR 6/1) marl; 
common fine prominent strong brown (7.5YR 5/6) 
mottles; massive; friable; few roots; violent efferves- 
cence; moderately alkaline; abrupt smooth bound- 


ary. 

ШС--24 to 60 inches; yellowish brown (10YR 5/4) sandy 
loam; many medium prominent gray (10YR 5/1) and 
common fine prominent strong brown (7.5YR 5/6) 
mottles; weak medium subangular blocky structure; 
friable; about 6 percent pebbles and cobbles; strong 
effervescence; moderately alkaline. 


Depth to the C horizon ranges from 24 to 40 inches. 
The Oa horizon ranges from neutral to moderately alka- 
line. It ranges from 8 to 16 inches in thickness. Areas 
which have been plowed have varying amounts of marl 
mixed with the Oa horizon. The C horizon has hue of 
10YR, 2.5Y, or 5Y; value of 4 to 6; and chroma of 1 to 4. 
It is sandy loam or loam with strata of sand and loamy 
sand in some pedons. 


Avoca series 


The Avoca series consists of deep, somewhat poorly 
drained soils on glacial till plains. These soils are rapidly 
permeable in the upper part and moderately slowly per- 
meable in the lower part. They formed in sandy glacial 
drift over loamy calcareous till. Slope ranges from 0 to 2 
percent. 

Avoca soils are similar to Rapson soils and are com- 
monly adjacent to Rapson and Shebeon soils on the 
landscape. Rapson soils have a stratified fine sand to 
silty clay loam ИС horizon and аге in topographic posi- 
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tions similar to those of the Avoca soils. Shebeon soils 
are fine-loamy, have argillic horizons, and often surround 
the low ridges and mounds occupied by the Avoca soils. 

Typical pedon of Avoca loamy sand, 0 to 2 percent 
slopes, 800 feet west and 70 feet north of the southeast 
corner of section 33, Т. 17 М, А. 15 Е. 


А1-5 to 4 inches; very dark brown (10YR 2/2) loamy 
sand; very weak medium granular structure; very 
friable; many roots; medium acid; abrupt wavy 
boundary. 

A2—4 to 6 inches; light brownish gray (10YR 6/2) fine 
sand; single grained; loose; common roots; medium 
acid; abrupt irregular boundary. 

B21ir—6 to 15 inches; dark brown (7.5YR 4/4) sand; 
common medium prominent yellowish red (SYR 5/8) 
mottles; single grained; loose; common roots; neu- 
tral; gradual wavy boundary. 

B22ir—15 to 24 inches; strong brown (7.5YR 5/6) sand; 
many medium distinct dark reddish brown (5ҮН 3/4) 
mottles; single grained; loose; few roots; neutral; 
diffuse wavy boundary. 

С1--24 to 39 inches; yellowish brown (10YR 5/4) sand; 
common medium distinct yellowish brown (10YR 
5/6) mottles; single grained; loose; few roots; neu- 
tral; abrupt wavy boundary. 

ІІС2--39 to 60 inches; yellowish brown (10YR 5/4) loam; 
many coarse distinct grayish brown (10YR 5/2) mot- 
tles; weak medium subangular blocky structure; firm; 
about 5 percent pebbles and cobbles; strong ef- 
fervescence; moderately alkaline. 


Thickness of the solum ranges from 18 to 35 inches. 
Depth to both free carbonates and the loamy IIC horizon 
ranges from 18 to 40 inches. 

Most forested pedons have an O2 horizon. The A1 
horizon has color value of 2 or 3 and chroma of 1 or 2. It 
ranges in thickness from 2 to 5 inches. It is dominantly 
loamy sand, but the range includes sand. The A2 horizon 
has value of 5 or 6. It is sand or fine sand. Cultivated 
pedons have an Ap horizon with hue of 10YR, value of 3 
or 4, and chroma of 2 or 3. It ranges in thickness from 8 
to 10 inches. The reaction of the A horizon ranges from 
medium acid to mildly alkaline. The B2 horizon has hue 
of 7.5YR or 10YR and chroma of 3 to 6. Texture is sand, 
fine sand, or loamy sand, and the lower part in some 
pedons is up to 6 percent pebbles. Some pedons have 
weakly cemented ortstein in the B horizon. The ortstein 
is up to 30 percent of the horizon. Some pedons have a 
B3 horizon. The C1 horizon has value of 5 or 6 and 
chroma of 2 to 4. It is sand or fine sand and is up to 12 
percent pebbles. Іп some pedons this horizon has free 
carbonates. The IIC horizon has color value of 4 or 5 
and chroma of 2 to 4. It is typically loam, but is clay loam 
or silty clay loam in some pedons. 
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Bach series 


The Bach series consists of deep, poorly drained and 
very poorly drained soils on glacial lake plains. These 
soils are moderately slowly permeable or moderately 
permeable. They formed in calcareous glacio-lacustrine 
sediments. Slope ranges from 0 to 1 percent. These 
soils have a lighter colored surface layer than is defined 
within the range for the Bach series, but this difference 
does not alter the usefulness or behavior of the soils. 

Bach soils are similar to Tappan soils and are com- 
monly adjacent to Gagetown, Sanilac, and Tappan soils 
on the landscape. Gagetown soils are moderately well 
drained. Sanilac soils are somewhat poorly drained. Ga- 
getown and Sanilac soils are above the Bach soils on 
the landscape. Tappan soils are fine-loamy and are in 
topographic positions similar to those of the Bach soils. 

Typical pedon of Bach silt loam, 350 feet north and 45 
feet east of the southwest corner of section 20, T. 15 N., 
R. 10 E. 


Ар--0 to 10 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 6/2) dry; weak fine 
subangular blocky structure; friable; few roots; slight 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

B21g—10 to 18 inches; light brownish gray (10YR 6/2) 
very fine sandy loam; common medium prominent 
yellowish brown (10YR 5/6) and few fine faint light 
gray (10YR 6/1) mottles; weak thin platy structure; 
friable; slight effervescence; moderately alkaline; 
abrupt wavy boundary. 

B22g—18 to 30 inches; light brownish gray (10YR 6/2) 
very fine sandy loam; common medium faint pale 
brown (10YR 6/3) and common medium prominent 
yellowish brown (10YR 5/6) mottles; weak thin platy 
structure; friable; slight effervescence; moderately 
alkaline; abrupt wavy boundary. 

С1--30 to 43 inches; pale brown (10YR 6/3) stratified 
loamy very fine sand and silt loam; common medium 
distinct light gray (10YR 6/1) and common medium 
Prominent yellowish brown (10YR 5/6) mottles; mas- 
sive; friable; slight effervescence; moderately alka- 
line; abrupt wavy boundary. 

C2—43 to 60 inches; brown (10YR 5/3) stratified very 
fine sandy loam and silt loam; common fine promi- 
nent yellowish brown (10YR 5/6) and few fine faint 
light brownish gray (10YR 6/2) mottles; massive; 
friable; slight effervescence; moderately alkaline. 


Thickness of the solum ranges from 24 to 36 inches. 
Depth to free carbonates is 10 inches or less. 

The Ap horizon has color value of 2 or 3 and chroma 
of 1 or 2. Reaction ranges from neutral to moderately 
alkaline. Thickness of the Ap horizon ranges from 10 to 
13 inches. It is dominantly silt loam, but range includes 
sandy loam and loam. The B2 horizon has hue of 10YR, 
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2.5Y, ог БУ; value of 4 to 6; and chroma of 1 or 2. It is 
dominantly very fine sandy loam, but there are strata of 
very fine sand, loamy very fine sand, fine sandy loam, 
loam, silt loam, or silty clay loam in some pedons. The С 
horizon has hue of 10YR, 2.5Y, or 5Y; value of 5 or 6; 
and chroma of 1 to 3. The upper part of the C horizon 
has strata of very fine sand, loamy fine sand, loamy very 
fine sand, fine sandy loam, very fine sandy loam, silt 
loam, and silty clay loam. The lower C horizon has, in 
addition, strata of fine gravel and fine sand. In some 
pedons loam till is at a depth of more than 40 inches. 


Badaxe series 


The Badaxe series consists of deep, somewhat poorly 
drained soils on glacial till plains. These soils are moder- 
ately permeable in the upper part and very slowly perme- 
able in the lower part. They formed in calcareous till. 
Slope ranges from 0 to 3 percent. 

Badaxe soils are similar to Corunna soils and are com- 
monly adjacent to Corunna, Kilmanagh, and Shebeon 
soils on the landscape. Corunna soils have a mollic 
epipedon and are poorly drained. Kilmanagh soils are 
fine-loamy and are poorly drained. Corunna and Kilman- 
agh soils are below the Badaxe soils on the landscape. 
Shebeon soils are fine-loamy and are in topographic 
positions similar to those of the Badaxe soils. 

Typical pedon of Badaxe fine sandy loam, 0 to 3 
percent slopes, 1,100 feet south and 1,545 feet east of 
the northwest corner of section 22, Т. 16 N., R. 15 E. 


Ap—0 to 10 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, light brownish gray (10YR 6/2) dry; 
weak coarse granular structure; very friable; many 
roots; about 5 percent pebbles and cobbles; neutral; 
abrupt smooth boundary. 

В1--10 to 15 inches; brown (10YR 5/3) loamy sand; 
weak fine subangular blocky structure; very friable; 
few roots; about 5 percent pebbles and cobbles; 
mildly alkaline; abrupt wavy boundary. 

B21t—15 to 20 inches; dark yellowish brown (10YR 4/4) 
loam; many medium faint grayish brown (10YR 5/2) 
mottles; moderate medium subangular blocky struc- 
ture; friable; few roots; thin discontinuous dark yel- 
lowish brown (10YR 4/4) clay films on faces of 
some peds; about 10 percent pebbles and cobbles; 
mildly alkaline; gradual wavy boundary. 

B22t—20 to 27 inches; dark yellowish brown (10YR 4/4) 
sandy loam; common medium distinct grayish brown 
(10YR 5/2) mottles; weak fine subangular blocky 
structure; very friable; few roots; thin discontinuous 
dark yellowish brown (10YR 4/4) clay films on verti- 
cal and horizontal faces of peds; about 10 percent 
pebbles and cobbles; mildly alkaline; abrupt wavy 
boundary. 

11C1—27 to 36 inches; brown (10YR 5/3) loam; common 
medium distinct gray (10YR 6/1) and common 
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medium prominent yellowish brown (10YR 5/6) mot- 
tles; weak thick platy structure parting to weak fine 
subangular blocky; firm; about 10 percent pebbles 
and cobbles; strong effervescence; moderately alka- 
line; diffuse wavy boundary. 

ІІС2--36 to 60 inches; brown (10YR 5/3) loam; weak 
thick platy structure; very firm; about 10 percent 
pebbles and cobbles; strong effervescence; moder- 
ately alkaline. 


Thickness of the solum and depth to free carbonates 
typically are 20 to 30 inches, but range from 17 to 40 
inches. Depth to a horizon with very firm consistence 
ranges from 25 to 40 inches. Pebbles and cobbles make 
up 2 to 30 percent of the A horizon and 2 to 18 percent 
of the rest of the pedon. Reaction of the solum ranges 
from slightly acid to mildly alkaline. 

The Ap horizon has color value of 3 or 4 and chroma 
of 2 or 3. It ranges in thickness from 6 to 10 inches. It is 
dominantly cobbly sandy loam, sandy loam, or fine sandy 
loam, but the range includes loamy sand and loam. The 
B2t horizon has hue of 7.5YR or 10YR, value of 4 or 5, 
and chroma of 3 or 4. The ИС horizon has color value of 
5 or 6 and chroma of 3 or 4. 


Belleville series 


The Belleville series consists of deep, poorly drained 
and very poorly drained soils on glacial till plains. These 
soils are rapidly permeable in the upper part and moder- 
ately slowly permeable in the lower part. They formed in 
sandy glacial drift over loamy calcareous till. Slope is 0 
to 1 percent. 

Belleville soils are similar to Essexville soils and are 
commonly adjacent to Avoca, Corunna, and Granby 
soils. Essexville soils are calcareous within 10 inches оі 
the surface. Avoca soils have a spodic horizon, are 
somewhat poorly drained, and are above the Belleville 
soils on the landscape. Corunna soils are coarse-loamy. 
Granby soils lack a loamy ИС horizon. Corunna and 
Granby soils are in topographic positions similar to those 
of the Belleville soils. 

Typical pedon of Belleville loamy sand, 1,240 feet east 
and 65 feet north of the southwest corner of section 14, 
Т. 16 N., В. 14 E. 


Ap—0 to 11 inches; Маск (10YR 2/1) loamy sand, gray 
(10YR 5/1) dry; very weak fine subangular blocky 
structure; very friable; few roots; about 1 percent 
pebbles and cobbles; mildly alkaline; abrupt smooth 
boundary. 

B2g—11 to 20 inches; grayish brown (2.5YR 5/2) loamy 
sand; many medium prominent yellowish brown 
(10YR 5/6) mottles; very weak fine subangular 
blocky structure; very friable; few roots; about 1 per- 
cent pebbles and cobbles; mildly alkaline; gradual 
wavy boundary. 
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С19—20 to 31 inches; light brownish gray (10ҮН 6/2) 
sand; many coarse distinct yellowish brown (10YR 
5/4) mottles; single grained; loose; about 1 percent 
pebbles and cobbles; slight effervescence; moder- 
ately alkaline; abrupt wavy boundary. 

11С29—31 to 48 inches; grayish brown (10ҮН 5/2) loam; 
common medium distinct yellowish brown (10YR 
5/4) mottles; very weak medium subangular blocky 
structure; firm; about 3 percent pebbles and cob- 
bles; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

11C3g—48 to 60 inches; gray (10YR 5/1) loam; common 
medium prominent yellowish brown (10YR 5/6) mot- 
tles; weak medium platy structure; firm; about 3 per- 
cent pebbles and cobbles; strong effervescence; 
moderately alkaline. 


Thickness of the solum ranges from 20 to 30 inches. 
Depth to both carbonates and the loamy ИС horizon 
ranges from 20 to 40 inches. Reaction of the solum 
ranges from slightly acid to mildly alkaline. 

The Ap horizon has color value of 2 or 3 and chroma 
of 1 or 2. It ranges in thickness from 11 to 13 inches. It 
is dominantly loamy sand, but the range includes sand. 
The B2 horizon has hue of 10YR, 2.5Y, or 5Y; value of 4 
or 5; and chroma of 1 or 2. The C1 horizon has hue of 
10YR, 2.5Y, or 5Y; value of 4 to 6; and chroma of 1 to 3. 
The B2 and C1 horizons are sand, fine sand, loamy 
sand, or loamy fine sand. The ІІС horizon has hue of 
10YR, 2.5Y, or 5Y, value of 5 or 6, and chroma of 1 to 4. 
It is typically loam, but is clay loam or silty clay loam in 
some pedons. 


Boyer series 


The Boyer series consists of deep, well drained soils 
on glacial outwash plains, valley trains, and deltas. 
These soils have moderately rapid permeability in the 
upper part and rapid permeability in the lower part. They 
formed in sandy, calcareous glaciofluvial sediments. 
Slope ranges from 0 to 12 percent. 

Boyer soils are similar to Plainfield soils and are com- 
monly adjacent to Covert, Pipestone, Riverdale, and 
Tobico soils on the landscape. Plainfield soils are sandy. 
Covert soils are sandy, have a spodic horizon, and are 
moderately well drained. Covert soils are in topographic 
positions similar to those of the Boyer soils. Pipestone 
Soils are sandy, have a mottled spodic horizon, and are 
somewhat poorly drained. Riverdale soils have a mottled 
argillic horizon and are somewhat poorly drained. Tobico 
Soils are poorly drained and very poorly drained. River- 
dale and Tobico soils are below the Boyer soils on the 
landscape. 

Typical pedon of Boyer loamy sand, 0 to 6 percent 
slopes, 300 feet west and 1,875 feet south of the center 
of section 28, T. 17 N., R. 13 E. 
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Ар—0 to 7 inches; dark brown (10YR 4/3) loamy sand; 
very weak medium granular structure; very friable; 
common roots; about 10 percent pebbles and cob- 
bles; mildly alkaline; abrupt wavy boundary. 

B1—7 to 17 inches; strong brown (7.5YR 5/6) sand; 
single grained; loose; few roots; about 10 percent 
pebbles and cobbles; mildly alkaline; abrupt wavy 
boundary. 

B21t—17 to 23 inches; dark brown (7.5YR 4/4) gravelly 
loam; weak fine subangular blocky structure; friable; 
few roots; thin discontinuous clay films on faces of 
peds and considerable bridging of sand grains with 
clay; about 20 percent pebbles and cobbles; mildly 
alkaline; abrupt wavy boundary. 

B22t—23 to 27 inches; yellowish brown (10YR 5/6) 
loamy sand; very weak coarse subangular blocky 
Structure; very friable; weak bridging of sand grains 
with clay; about 5 percent pebbles and cobbles; 
mildly alkaline; abrupt wavy boundary. 

ПС—27 to 60 inches; light yellowish brown (10YR 6/4) 
stratified sand and gravel; single grained; loose; 
about 20 percent pebbles and cobbles; strong ef- 
fervescence; moderately alkaline. 


Thickness of the solum and depth to free carbonates 
range from 22 to 40 inches. Pebbles and cobbles make 
up 1 to 25 percent by volume of the solum and 10 to 35 
percent of the ИС horizon. The solum ranges from 
medium acid to mildly alkaline. 

The Ap horizon has color value of 4 or 5 and chroma 
of 2 or 3. It ranges in thickness from 6 to 12 inches. It is 
dominantly loamy sand, but the range includes sandy 
loam. Pedons which have not been cultivated have A1 
and A2 horizons. The A1 horizon is typically very dark 
grayish brown (10YR 3/2). It ranges in thickness from 2 
to 5 inches. The A2 horizon has hue of 10YR, value of 5 
or 6, and chroma of 2 or 3. It ranges in thickness from 3 
to 8 inches. The B2t horizon has hue of 5YR, 7.5YR, ог 
10YR; value of 4 or 5; and chroma of 3 to 6. It is gravelly 
sandy loam, sandy loam, or gravelly loam. The ПС hori- 
zon has chroma of 3 or 4. 


Corunna series 


The Corunna series consists of deep, poorly drained 
Soils on glacial till plains. These soils are moderately or 
moderately rapidly permeable in the upper part and mod- 
erately slowly permeable in the lower part. They formed 
іп loamy, calcareous till. Slope is 0 to 1 percent. 

Corunna soils are similar to Badaxe soils and are com- 
monly adjacent to Badaxe, Kilmanagh, and Tobico soils 
on the landscape. Badaxe soils have an argillic horizon, 
are somewhat poorly drained, and are above the Corun- 
na soils. Kilmanagh soils are fine loamy. Tobico soils are 
sandy. Kilmanagh and Tobico soils are in topographic 
positions similar to those of Corunna soils. 
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Typical pedon from an area of Corunna sandy loam, 
1,700 feet east and 136 feet south of the northwest 
corner of section 1, Т. 17 N., R. 14 E. 


Ap—0 to 11 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak medium granular struc- 
ture; very friable; common roots; about 2 percent 
pebbles and cobbles; mildly alkaline; abrupt smooth 
boundary. 

B21g—11 to 21 inches; gray (10YR 5/1) sandy loam; 
many medium faint grayish brown and few fine 
prominent yellowish brown (10YR 5/4) mottles; 
weak fine subangular blocky structure; very friable, 
few roots; about 2 percent pebbles and cobbles; 
mildly alkaline; clear wavy boundary. 

B22—21 to 32 inches; yellowish brown (10YR 5/4) 
sandy loam; many medium distinct yellowish brown 
(10YR 5/6) and common fine distinct grayish brown 
(10YR 5/2) mottles; weak very fine subangular 
blocky structure; very friable; about 2 percent peb- 
bles and cobbles; mildly alkaline; gradual wavy 
boundary. 

С19—32 to 36 inches; grayish brown (10ҮН 5/2) gravel- 
ly sandy loam; common medium prominent yellowish 
brown (10YR 5/6) mottles; weak fine subangular 
blocky structure; very friable; about 15 percent peb- 
bles and cobbles; slight effervescence; moderately 
alkaline; abrupt wavy boundary. 

IIC2g—36 to 40 inches; grayish brown (10YR 5/2) loam; 
common medium prominent yellowish brown (10YR 
5/6) mottles; weak medium subangular blocky struc- 
ture; friable; about 4 percent pebbles and cobbles; 
slight effervescence; moderately alkaline; gradual 
wavy boundary. 

ПС3д--40 to 60 inches; gray (10YR 5/1) loam; few fine 
prominent yellowish brown (10YR 5/4) mottles; 
moderate medium platy structure; firm; about 4 per- 
cent pebbles and cobbles; strong effervescence; 
moderately alkaline. 


Thickness of the solum and depth to free carbonates 
range from 20 to 40 inches. Depth to the IIC horizon 
ranges from 26 to 40 inches. The solum ranges from 
slightly acid to mildly alkaline. 

The Ap horizon has color value of 2 or 3 and chroma 
of 1 or 2. It ranges in thickness from 10 to 12 inches. It 
is dominantly sandy loam, but the range includes loamy 
sand and loam. The B2 horizon has hue of 10YR, 2.5Y, 
or 5Y; value of 5 or 6; and chroma of 1 to 4. It is loamy 
fine sand, sandy loam, fine sandy loam, or loam. The C1 
horizon has hue of 10YR or 2.5Y and chroma of 2 to 6. 
It is loamy fine sand, gravelly sandy loam, sandy loam, 
or loam. The ИС horizon has chroma of 1 to 4. It is 
typically loam, but is clay loam in some pedons. 
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Covert series 


The Covert series consists of deep, moderately well 
drained soils on glacial outwash and till plains and 
dunes. These soils are rapidly permeable, except for the 
loamy substratum soil, which is rapidly permeable in the 
upper part and moderately slowly or slowly permeable in 
the lower part. They formed in sandy glacial drift. Slope 
ranges from 0 to 6 percent. 

Covert soils are similar to Pipestone soils and are 
commonly adjacent to Tobico, Pipestone, and Plainfield 
soils on the landscape. Tobico soils have no spodic 
horizon and are poorly drained. Pipestone soils have a 
mottled spodic horizon and are somewhat poorly 
drained. Tobico and Pipestone soils are below the 
Covert soils on the landscape. Plainfield soils have no 
spodic horizon, are excessively drained, and are above 
the Covert soils on the landscape. 

Typical pedon of Covert sand, 0 to 2 percent slopes, 
225 feet north and 60 feet east of the southwest corner 
of section 15, Т. 17 М. R. 13 E. 


А1—0 to 4 inches; very dark grayish brown (10YR 3/2) 
sand; very weak medium granular structure; very 
friable; many roots; medium acid; abrupt wavy 
boundary. 

A2—4 to 10 inches; light brownish gray (10YR 6/2) 
sand; single grained; loose; many roots; medium 
acid; abrupt irregular boundary. 

B2ir—10 to 27 inches; strong brown (7.5YR 5/6) sand; 
single grained; loose; common roots; neutral; gradu- 
al wavy boundary. 

B3—27 to 35 inches; brownish yellow (10YR 6/6) sand; 
few fine distinct strong brown (7.5YR 5/8) and 
common medium faint strong brown (7.5YR 5/6) 
mottles; single grained; loose; few roots; neutral; 
gradual wavy boundary. 

С--35 to 60 inches; light yellowish brown (10YR 6/4) 
sand; single grained; loose; few roots; mildly alka- 
line. 


Thickness of the solum ranges from 24 to 36 inches. 
Pebble content ranges from 0 to 5 percent. Reaction 
ranges from medium acid to neutral. 

Іп most forested areas, there is an О2 horizon. The А1 
horizon has color value of 2 or 3 and chroma of 1 or 2. It 
ranges in thickness from 1 to 5 inches. It is dominantly 
sand, but the range includes fine sand and loamy sand. 
The A2 horizon has hue of 7.5YR or 10YR, value of 5 to 
7, and chroma of 1 to 3. It is sand or loamy sand. In 
cultivated areas, the Ap horizon has hue of 10YR, value 
of 3 or 4, and chroma of 1 or 2. It ranges in thickness 
from 6 to 10 inches. The B2 horizon has hue of 7.5YR or 
10YR, value of 3 to 5, and chroma of 3 to 6. In some 
pedons weakly cemented ortstein is up to 30 percent of 
the B horizon. The C horizon has chroma of 3 or 4. It is 
sand or stratified sand and fine sand. In pedons of the 
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loamy substratum phase a IIC horizon is at а depth of 40 
to 60 inches. It is typically loam, but is clay loam or silty 
clay loam in some pedons. The ІІС horizon has free 
carbonates and is moderately alkaline. 


Deerton Variant 


The Deerton Variant consists of moderately deep, well 
drained and moderately well drained soils on glacial till 
plains. These soils are rapidly or moderately rapidly per- 
meable. They formed in sandy, noncalcareous till over 
sandstone bedrock. Slope ranges from 0 to 4 percent. 

Deerton Variant soils are similar to Tyre soils and are 
commonly adjacent to Mitiwanga and Tyre soils on the 
landscape. Mitiwanga soils have an argillic horizon, are 
fine-loamy, and are somewhat poorly drained. Tyre soils 
have no spodic horizon and are somewhat poorly 
drained. Mitiwanga and Tyre soils are below the Deerton 
Variant soils on the landscape. 

Typical pedon of Deerton Variant gravelly loamy sand, 
0 to 4 percent slopes, 660 feet south and 1,020 feet 
east of the center of section 11, T. 18 N., А. 13 E. 


A1—0 to 3 inches; Маск (10YR 2/1) gravelly loamy 
sand; very weak medium granular structure; very 
friable; many roots; about 20 percent pebbles and 
cobbles; medium acid; abrupt wavy boundary. 

A2—3 to 5 inches; brown (7.5YR 5/2) gravelly coarse 
sand; single grained; loose; many roots; about 20 
percent pebbles and cobbles; medium acid; abrupt 
wavy boundary. 

B21hir—5 to 6 inches; dark brown (7.5YR 3/2) gravelly 
loamy sand; very weak fine subangular blocky struc- 
ture; very friable; common roots; about 20 percent 
pebbles and cobbles; strongly acid; abrupt wavy 
boundary. 

B22ir—6 to 22 inches; brown (7.5YR 4/4) very cobbly 
coarse sand; single grained; loose; common roots; 
about 60 percent pebbles and cobbles; medium 
acid; abrupt irregular boundary. 

ПВ--22 inches; sandstone bedrock. 


Both thickness of the solum and depth to bedrock 
range from 20 to 40 inches. Pebble and cobble content 
ranges from 10 to 60 percent in the solum and from 35 
to 60 percent in the control section. Fragment size and 
content increase with depth. 

In most forested areas there is an O2 horizon. The A1 
horizon has color value of 2 or 3 and chroma of 1 or 2. It 
ranges in thickness from 2 to 5 inches. It is dominantly 
gravelly loamy sand but the range includes loamy sand, 
cobbly sandy loam, or sandy loam. The A2 horizon has 
hue of 7.5YR or 10YR, value of 5 through 7, and chroma 
of 2 or 3. It is gravelly coarse sand, coarse sand, gravel- 
ly loamy sand, or gravelly fine sandy loam. In cultivated 
areas the Ap horizon has hue of 10YR, value of 3 or 4, 
and chroma of 2 to 4. It ranges in thickness from 6 to 10 
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inches. The B2 horizon has hue of 5YR, 7.5YR, or 10YR; 
value of 3 or 4; and chroma of 2 to 4. It is very cobbly 
coarse sand, gravelly sand, or gravelly loamy sand. 
Some pedons have a C horizon with hue of 7.5YR or 
10YR, value of 6, and chroma of 3 or 4. It is very cobbly 
sand and ranges in thickness from 0 to 20 inches. Some 
pedons have a Cr horizon of fractured and weathered 
sandstone. 


Essexville series 


The Essexville series consists of deep, poorly and very 
poorly drained soils on glacial lake and till plains. These 
soils are rapidly permeable in the upper part and moder- 
ately slowly permeable in the lower part. They formed in 
sandy glacial drift over loamy, calcareous till. Slope is 0 
to 1 percent. 

Essexville soils are similar to Belleville soils and are 
commonly adjacent to Avoca and Tappan soils on the 
landscape. Belleville soils are not calcareous within 10 
inches of the surface. Avoca soils have a spodic horizon, 
are somewhat poorly drained, and are above the Essex- 
ville soils. Tappan soils are fine-loamy and are in topo- 
graphic positions similar to those of the Essexville soils. 

Typical pedon of Essexville loamy sand, 600 feet east 
and 2,400 feet north of the center of section 18, T. 15 
N,R.9E. 


Ap—0 to 12 inches; black (10YR 2/1) loamy sand, gray- 
ish brown (10YR 5/2) dry; very weak medium su- 
bangular blocky structure; very friable; few roots; 
about 2 percent pebbles; slight effervescence; mod- 
erately alkaline; abrupt smooth boundary. 

С19—12 to 22 inches; light brownish gray (2.5YR 6/2) 
sand; few fine distinct yellowish brown (10YR 5/4) 
mottles; single grained; loose; about 10 percent peb- 
bles; strong effervescence; moderately alkaline; 
clear wavy boundary. 

1С29—22 to 60 inches; grayish brown (10YR 5/2) loam; 
common medium prominent yellowish brown (10YR 
5/6) mottles; weak medium subangular blocky struc- 
ture; firm; about 4 percent pebbles and cobbles; 
Strong effervescence; moderately alkaline. 


The depth to the ІІС horizon ranges from 18 to 40 
inches. Depth to free carbonates is 10 inches or less. 

The Ap horizon has color value of 2 or 3 and chroma 
of 1 or 2. It ranges in thickness from 11 to 14 inches. It 
is dominantly loamy sand, but the range includes sand. 
The C1 horizon has value of 4 to 6 and chroma of 1 or 
2. The C1 horizon is sand, fine sand, loamy sand, or 
loamy fine sand. The IIC horizon has hue of 10YR or 
2.5Y, value of 4 to 6, and chroma of 1 to 4. It is loam or 
clay loam. 
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Filion series 


The Filion series consists of deep, poorly drained soils 
on glacial till plains. These soils are moderately or mod- 
erately slowly permeable in the upper part and very 
slowly permeable in the lower part. They formed in 
loamy, calcareous till. Slope ranges from 0 to 1 percent. 

Filion soils are similar to Aubarque soils and are com- 
monly adjacent to Aubarque soils on the landscape. Au- 
barque soils are coarse-loamy, are somewhat poorly 
drained, and are above the Filion soils. 

Typical pedon of Filion stony loam, 1,100 feet east 
and 660 feet south of northwest corner of section 1, T. 
16 N., R. 15 E. 


A1—0 to 5 inches; very dark gray (10YR 3/1) stony 
loam; moderate fine granular structure; friable; many 
roots; about 15 percent cobbles and pebbles; slight 
effervescence; moderately alkaline; abrupt wavy 
boundary. 

B2g—5 to 14 inches; gray (10YR 5/1) loam; common 
medium distinct olive (5Ү 5/3) and few fine promi- 
nent dark yellowish brown (10YR 5/5) mottles; weak 
fine subangular blocky structure; firm; few roots; 
about 7 percent cobbles and pebbles; slight ef- 
fervescence; moderatley alkaline; abrupt wavy 
boundary. 

C1g—14 to 32 inches; olive gray (5Y 5/2) loam; faces of 
peds are gray (5Y 5/1); many coarse distinct gray 
(BY 5/1) mottles; strong very thick platy structure; 
very firm; about 5 percent cobbles and pebbles; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

C2g—32 to 54 inches; olive gray (5Y 5/2) clay loam; 
common medium distinct light olive brown (2.5Y 
5/4) mottles; massive; very firm; about 5 percent 
cobbles and pebbles; strong effervescence; moder- 
ately alkaline; abrupt wavy boundary. 

C3g—54 to 60 inches; gray (N 5/0) loam; very firm; 
about 5 percent cobbles and pebbles; strong ef- 
fervescence; moderately alkaline. 


Thickness of the solum and depth to a horizon with 
very firm consistence range from 12 to 24 inches. 
Cobble and pebble content ranges from 10 to 30 percent 
in the solum and from 2 to 20 percent in the C horizon. 
Depth to free carbonates is 10 inches or less. 

The А1 horizon has color value of 2 or 3 and chroma 
of 1 or 2. Reaction ranges from neutral to moderately 
alkaline. Thickness of the A1 horizon ranges from 4 to 7 
inches. It is dominantly stony loam, but the range in- 
cludes stony sandy loam, sandy loam, or loam. The B2 
horizon has hue of 10YR, 2.5Y, or 5Y; value of 4 or 5; 
and chroma of 1 or 2. Some pedons have thin subhori- 
zons of silt loam. The C horizon has hue of 10YR, 2.5Y, 
or 5Y; value of 4 to 6; and chroma of 0 to 2. 
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Gagetown series 


The Gagetown series consists of deep, moderately 
well drained soils on glacial lake plains. These soils are 
moderately or moderately slowly permeable. They 
formed in silty, calcareous, glacio-lacustrine sediments. 
Slope ranges from 0 to 4 percent. 

Gagetown soils are similar to Sanilac soils and are 
commonly adjacent to Grindstone and Sanilac soils on 
the landscape. Grindstone soils are fine-loamy, have an 
argillic horizon, and are in topographic positions similar 
to those of the Gagetown soils. Sanilac soils have no 
mollic epipedon, are somewhat poorly drained, and are 
below the Gagetown soils. 

Typical pedon of Gagetown silt loam, 0 to 4 percent 
slopes, 980 feet north and 210 feet east of the south- 
west corner of section 5, Т. 18 N., R. 13 E. 


АР—0 to 9 inches; very dark grayish brown (10ҮН 3/2) 
silt loam; grayish brown (10YR 5/2) dry; weak very 
thick platy structure parting to weak medium suban- 
gular blocky; friable; many roots; mildly alkaline; 
clear wavy boundary. 

B2—9 to 12 inches; dark yellowish brown (10YR 4/4) silt 
loam; some faces of peds are dark brown (10YR 
4/3); common medium distinct yellowish brown 
(10YR 5/6) mottles; weak medium platy structure 
parting to weak very fine subangular blocky; friable; 
common roots; some mixing of Ap material into 
upper 1 to 2 inches by earthworms; mildly alkaline; 
clear broken boundary. 

C—12 to 60 inches; yellowish brown (10YR 5/4) strati- 
fied very fine sand and silt loam, common medium 
faint pale brown (10YR 6/3) and common medium 
distinct brownish yellow (10YR 6/6) mottles; weak 
thin platy structure; very friable; few roots; strong 
effervescence; moderately alkaline. 


Thickness of the solum ranges from 10 to 16 inches. 
The depth to free carbonates ranges from 0 to 16 
inches. 

The Ap horizon has color chroma of 1 or 2. It ranges 
in thickness from 7 to 10 inches. It is fine sandy loam, 
silt loam, or loam. The B2 horizon is silt loam or very fine 
sandy loam. The C horizon of some pedons has thin 
strata of clay loam or silty clay loam below a depth of 20 
inches. In some pedons it has mottles with value of 4 or 
5 and chroma of 1 or 2 below a depth of 18 inches. 


Granby series 


The Granby series consists of deep, poorly drained 
and very poorly drained soils on glacial outwash and till 
plains. These soils are rapidly permeable. They formed in 
sandy glacial drift. Slope is 0 to 1 percent. 

Granby soils are commonly adjacent to Belleville and 
Pipestone soils on the landscape. Belleville soils have a 
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loamy IIC horizon and are in topographic positions simi- 
lar to those of Granby soils. Pipestone soils have spodic 
horizons, are somewhat poorly drained, and are above 
the Granby soils. 

Typical pedon of Granby loamy sand, 100 feet north 
and 1,400 feet west of the southeast corner of section 
27, T. 16 N., В. 14 E. 


Ар—0 to 11 inches; black (10YR 2/1) loamy sand, dark 
gray (10YR 4/1) dry; weak, very fine subangular 
blocky structure; very friable; neutral; abrupt smooth 
boundary. 

B2g—11 to 22 inches; grayish brown (2.5Y 5/2) sand; 
few fine distinct brown (10YR 5/3) mottles; single 
grained; loose; neutral; clear wavy boundary. 

B3g—22 to 31 inches; grayish brown (10YR 5/2) sand; 
common medium prominent yellowish brown (10YR 
5/6) mottles; single grained; loose; neutral; clear 
wavy boundary. 

C1—31 to 41 inches; brown (10YR 5/3) sand; common 
medium faint grayish brown (10YR 5/2) mottles; 
single grained; loose; slight effervescence; moder- 
ately alkaline; clear wavy boundary. 

C2g—41 to 60 inches; gray (5Y 5/1) fine sand; single 
grained; loose; slight effervescence; moderately al- 
kaline. 


Thickness of the solum ranges from 24 to 40 inches. 
Reaction ranges from medium acid to neutral in the 
upper 30 inches and from neutral to moderately alkaline 
at a depth of 30 to 60 inches. 

The Ap horizon has color value of 2 or 3 and chroma 
of 0 to 2. It ranges in thickness from 10 to 13 inches. It 
is dominantly loamy sand, but the range includes sand or 
sandy loam. The B2 horizon has hue of 10YR, 2.5Y, or 
5Y; value of 4 through 6; and chroma of 0 through 3. It is 
sand, fine sand, loamy sand, or loamy fine sand. Some 
pedons have thin strata of sandy loam to sandy clay 
loam in the B and C horizons. The C horizon has hue of 
10YR, 2.5Y, or SY; value of 5 to 7; and chroma of 1 to 4. 


Grindstone series 


The Grindstone series consists of deep, moderately 
well drained soils on glacial till plains. These soils are 
moderately permeable in the upper part and very slowly 
Permeable in the lower part. They formed in loamy, cal- 
careous till. Slope ranges from 0 to 4 percent. 

Grindstone soils are similar to Guelph soils and are 
commonly adjacent to Gagetown and Shebeon soils on 
the landscape. Guelph soils do not have a very slowly 
permeable C horizon. Gagetown soils are coarse-silty, 
have a mollic epipedon, and are in topographic positions 
similar to those of the Grindstone soils. Shebeon soils 
are dominantly grayer in the lower B horizon than Grind- 
stone soils, are somewhat poorly drained, and are below 
the Grindstone soils. 
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Typical pedon of Grindstone loam, 0 to 4 percent 
slopes, 1,210 feet north and 1,180 feet west of the 
center of section 32, Т. 19 N., R. 13 Е. 


Ap—0 to 9 inches; dark grayish brown (10YR 4/2) loam; 
moderate fine granular structure; friable; common 
roots; about 2 percent pebbles and cobbles; neutral; 
abrupt smooth boundary. 

B&A—9 to 11 inches; yellowish brown (10YR 5/4) clay 
loam (B2t) with coatings of pale brown (10YR 6/3) 
sandy loam (A2) more than 2 mm thick between 
vertical faces of peds; common fine prominent 
strong brown (7.5YR 5/8) mottles; weak medium 
subangular blocky structure; friable; few roots; thin 
discontinuous clay films; about 2 percent pebbles 
and cobbles; mildly alkaline; abrupt irregular bound- 


ary. 

B2t—11 to 20 inches; brown (10YR 5/3) clay loam; few 
fine faint grayish brown (10YR 5/2) and common 
fine prominent yellowish brown (10YR 5/6) mottles 
in lower part of horizon; weak medium prismatic 
structure parting to moderate medium angular 
blocky; firm; few roots; thin continuous dark brown 
(10YR 4/3) clay films on vertical faces of peds and 
thin discontinuous clay films on horizontal faces; 
about 2 percent pebbles and cobbles; mildly alka- 
line; clear wavy boundary. 

B3—20 to 27 inches; light yellowish brown (10YR 6/4) 
silt loam; few fine distinct yellowish brown (10YR 
5/6) and common medium prominent gray (10YR 
6/1) mottles; weak fine subangular blocky structure; 
friable; few roots; about 3 percent pebbles and cob- 
bles; strong effervescence; moderately alkaline; 
clear wavy boundary. 

C1—27 to 55 inches; brown (10YR 5/3) loam; strong 
thick platy structure; very firm; about 4 percent peb- 
bles and cobbles; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

С2--55 to 60 inches; brown (10YR 5/3) loam; few fine 
Prominent yellowish brown (10YR 5/6) mottles; 
moderate thick platy structure; very firm; about 4 
percent pebbles and cobbles; strong effervescence; 
moderately alkaline. 


Thickness of the solum ranges from 12 to 33 inches. 
Depth to free carbonates ranges from 12 to 25 inches. 
The depth to a horizon with very firm consistence ranges 
from 24 to 40 inches. Pebble and cobble content ranges 
from 2 to 25 percent in the A horizon and 2 to 18 
percent in the rest of the pedon. 

The Ap horizon has color value of 3 or 4 and chroma 
of 2 or 3. It ranges in thickness from 6 to 10 inches. It is 
dominantly loam or cobbly loam, but the range includes 
loamy sand, sandy loam, or silt loam. The B2 horizon 
has hue of 7.5YR ог 10YR, value of 3 to 5, and chroma 
of 3 or 4. It is loam or clay loam. The C horizon has 
value of 5 or 6 and chroma of 3 or 4. 
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Guelph series 


The Guelph series consists of deep, well drained and 
moderately well drained soils on moraines. These soils 
are moderately permeable. They formed in loamy, calcar- 
eous till. Slope ranges from 2 to 18 percent. 

Guelph soils are similar to Grindstone soils and are 
commonly adjacent to Londo and Parkhill soils on the 
landscape. Grindstone soils have a very slowly perme- 
able C horizon. Londo soils are somewhat poorly 
drained. Parkhill soils lack an argillic horizon and are 
poorly drained. Londo and Parkhill soils are below the 
Guelph soils on the landscape. 

Typical pedon of Guelph loam from an area of Guelph- 
Londo loams, 2 to 6 percent slopes, 270 feet north and 
1,650 feet east of the southwest corner of section 27, T. 
16 М. В. 13 E. 


Ар—0 to 9 inches; dark brown (10YR 4/3) loam; weak 
fine subangular blocky structure; friable; few roots; 
about 2 percent pebbles and cobbles; neutral; 
abrupt smooth boundary. 

B&A—9 to 13 inches; dark brown (7.5YR 4/4) clay loam 
(B2t) with coatings of pale brown (10YR 6/3) sandy 
loam (A2) greater than 2 mm thick between vertical 
faces of peds; weak very fine angular blocky struc- 
ture; friable; few roots; thin discontinuous clay films; 
about 2 percent pebbles and cobbles; slightly acid; 
clear broken boundary. 

B2t—13 to 21 inches; dark yellowish brown (10YR 4/4) 
clay loam; moderate medium angular blocky struc- 
ture; firm; thick continuous dark brown (7.5YR 3/2) 
clay films on faces of peds; about 2 percent pebbles 
and cobbles; mildly alkaline; gradual irregular bound- 


ary. 

C1—21 to 29 inches; dark brown (10YR 4/3) loam; weak 
fine subangular blocky structure; friable; thin discon- 
tinuous clay films; about 2 percent pebbles and cob- 
bles; slight effervescence; moderately alkaline; grad- 
ual wavy boundary. 

C2—29 to 60 inches; brown (10YR 5/3) loam; weak 
medium subangular blocky structure; friable; about 4 
percent pebbles and cobbles; strong effervescence; 
moderately alkaline. 


Thickness of the solum and depth to free carbonates 
range from 15 to 25 inches. 

The Ap horizon has color value of 3 or 4 and chroma 
of 2 or 3. Reaction ranges from slightly acid to mildly 
alkaline. The Ap horizon ranges from 7 to 10 inches 
thick. It is dominantly loam but ranges to sandy loam. 
The B2 horizon has hue of 7.5YR or 10YR and value 
and chroma of 3 or 4. Reaction is neutral or mildly 
alkaline. The C horizon has value of 4 to 6 and chroma 
of 3 or 4. 
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Kilmanagh series 


The Kilmanagh series consists of deep, poorly drained 
soils on glacial till plains. These soils are moderately 
permeable in the upper part and very slowly permeable 
in the lower part. They formed in loamy, calcareous till. 
Slope is 0 to 1 percent. 

Kilmanagh soils are similar to Parkhill soils and are 
commonly adjacent to Avoca, Badaxe, and Shebeon 
soils on the landscape. Parkhill soils do not have a very 
slowly permeable C horizon. Avoca soils have a sandy 
solum, have a spodic horizon, and are somewhat poorly 
drained. Badaxe soils have an argillic horizon, are 
coarse-loamy, and are somewhat poorly drained. She- 
beon soils have an argillic horizon and are somewhat 
poorly drained. Avoca, Badaxe, and Shebeon soils are 
above the Kilmanagh soils on the landscape. 

Typical pedon of Kilmanagh loam, 160 feet south and 
1,960 feet west of the northeast corner of section 26, T. 
16 N., R. 10 E. 


Ар—0 to 9 inches; very dark gray (10ҮН 3/1) loam; 
weak fine subangular blocky structure; friable; few 
roots; about 3 percent pebbles and cobbles; mildly 
alkaline; abrupt smooth boundary. 

B21g—9 to 26 inches; gray (10YR 5/1) loam; common 
medium prominent dark yellowish brown (10YR 4/4) 
mottles; weak fine subangular blocky structure; fri- 
able; few roots; about 3 percent pebbles and cob- 
bles; mildly alkaline; clear wavy boundary. 

B22—26 to 29 inches; dark yellowish brown (10YR 4/4) 
loam; common medium prominent gray (5Y 5/1) 
mottles; weak fine subangular blocky structure; fri- 
able; about 3 percent pebbles and cobbles; mildly 
alkaline; clear wavy boundary. 

C1—29 to 44 inches; dark yellowish brown (10YR 4/4) 
loam; common medium prominent gray (5Ү 5/1) and 
few medium distinct light brownish gray (10YR 6/2) 
mottles; very weak fine angular blocky structure; fri- 
able; about 5 percent pebbles and cobbles; slight 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C2—44 to 60 inches; brown (10YR 5/3) loam; many 
medium faint dark yellowish brown (10YR 4/4) and 
many medium distinct gray (5Ү 5/1) mottles; mas- 
sive; very firm; about 5 percent pebbles and cob- 
bles; strong effervescence; moderately alkaline. 


Thickness of the solum and depth to free carbonates 
are typically 28 to 36 inches and range from 11 to 44 
inches. Depth to a horizon with very firm consistence 
ranges from 24 to 50 inches. Pebble and cobble content 
ranges from 2 to 30 percent in the A horizon and from 2 
to 18 percent in the rest of the pedon. Reaction of the 
solum ranges from slightly acid to mildly alkaline. 

The Ap horizon has color chroma of 1 or 2. It ranges 
in thickness from 7 to 12 inches. It is dominantly loam or 
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cobbly loam, but the range includes sandy loam and clay 
loam. The B2 horizon has chroma of 1 to 4. 


Linwood series 


The Linwood series consists of deep, very poorly 
drained, organic soils on bogs. These soils are moder- 
ately slowly to moderately rapidly permeable in the upper 
part and moderately permeable in the lower part. They 
formed in decomposed woody plant remains. Slope is 0 
to 1 percent. 

Linwood soils are similar to Adrian soils and are com- 
monly adjacent to Aurelius and Pinnebog soils on the 
landscape. Adrian soils have a sandy IIC horizon. Aure- 
lius soils have a marl horizon. Pinnebog soils have no 
mineral horizon at a depth of less than 51 inches. Aure- 
lius and Pinnebog soils are in topographic positions simi- 
lar to those of the Linwood soils. 

Typical pedon of Linwood muck, 750 feet west and 
1,850 feet north of the southeast corner of section 17, T. 
16 N., R. 13 E. 


Оа1--0 to 9 inches; black (10YR 2/1) broken face and 
rubbed sapric material; about 10 percent fiber, 5 
percent rubbed; moderate medium granular struc- 
ture; very friable; many roots; primarily woody fibers; 
about 5 percent coarse woody fragments; mildly al- 
kaline; clear wavy boundary. 

Oa2—9 to 18 inches; black (10YR 2/1) broken face and 
rubbed sapric material; about 40 percent fiber, 5 
percent rubbed; moderate coarse subangular blocky 
structure; friable; few roots; primarily woody fibers; 
about 5 percent coarse woody fragments; mildly al- 
kaline; gradual wavy boundary. 

Oa3—18 to 25 inches; black (5YR 2/1) broken face, 
dark reddish brown (5ҮН 2/2) rubbed sapric materi- 
al; about 30 percent fiber, 5 percent rubbed; moder- 
ate thick platy structure; friable; primarily woody 
fibers; about 5 percent coarse woody fragments; 
mildly alkaline; clear wavy boundary. 

ПСд--25 to 60 inches; gray (10YR 5/1) loam; common 
medium distinct yellowish brown (10YR 5/6) mottles; 
massive; firm; few snail shells; strong effervescence; 
moderately alkaline. 


The depth to the IIC horizon ranges Кот 16 to 50 
inches. The reaction of the organic horizons ranges from 
medium acid to mildly alkaline. 

The organic part of the subsurface and bottom tiers 
has hue of БУВ, 7.5YR, or 10YR; value of 2 or 3; and 
chroma of 0 to 3. The material is dominantly sapric, but 
in some pedons there are thin layers of hemic material 
that have a combined thickness of less than 10 inches. 
The IIC horizon has hue of 10YR, 2.5Y, ог 5Y; value of 4 
to 6; and chroma of 1 or 2. It is sandy loam through silty 
clay loam. Some pedons have strata of sand or loamy 
sand less than 10 inches thick. 
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Londo series 


The Londo series consists of deep, somewhat poorly 
drained soils on moraines and glacial till plains. These 
soils are moderately or moderately slowly permeable. 
They formed in loamy calcareous till. Slope ranges from 
0 to 2 percent. 

Londo soils in Huron County do not have an albic 
horizon tonguing into the argillic horizon as is typical of 
the Londo series elsewhere. This difference, however, 
does not alter the use or characteristic behavior of the 
soils. 

Londo soils are similar to Shebeon soils, or are com- 
monly adjacent to Geulph and Parkhill soils on the land- 
scape. Shebeon soils have a very slowly permeable C 
horizon. Guelph soils are well drained and moderately 
well drained and are above the Londo soils. Parkhill soils 
have no argillic horizon, are poorly drained, and are 
below the Londo soils. 

Typical pedon of Londo loam, 0 to 2 percent slopes, 
725 feet north and 312 feet east of the southwest corner 
of section 36, Т. 15 N., R. 12 E. 


Ар—0 to 9 inches; very dark grayish brown (10YR 3/2) 
loam, light brownish gray (10YR 6/2) dry; weak fine 
subangular blocky structure; friable; few roots; about 
2 percent pebbles and cobbles; neutral; abrupt wavy 
boundary. 

B&A—9 to 14 inches; yellowish brown (10YR 5/4) loam 
(B2t) with coatings of grayish brown (10YR 5/2) 
sandy loam (A2) greater than 2 mm thick between 
vertical faces of peds; few fine distinct yellowish 
brown (10YR 5/8) mottles; weak medium subangu- 
lar blocky structure; friable; thin discontinuous clay 
films; few roots; about 2 percent pebbles and cob- 
bles; neutral; clear wavy boundary. 

B2t—14 to 20 inches; brown (10YR 5/3) clay loam; 
faces of peds are mixed grayish brown (10YR 5/2) 
and brown (10YR 4/3); common fine prominent yel- 
lowish brown (10YR 5/8) and common fine faint 
light brownish gray (10YR 6/2) mottles; moderate 
medium subangular blocky structure; firm; thin con- 
tinuous clay films; about 2 percent pebbles and cob- 
bles; neutral; clear wavy boundary. 

C—20 to 60 inches; brown (10YR 5/3) loam; many 
medium prominent yellowish brown (10YR 5/8) and 
many fine prominent light brownish gray (10YR 6/2) 
mottles; weak medium subangular blocky structure; 
friable; about 5 percent pebbles and cobbles; strong 
effervescence; moderately alkaline. 


Thickness of the solum and depth to free carbonates 
range from 16 to 25 inches. 

The Ap horizon has color value of 3 or 4 and chroma 
of 1 or 2. It ranges in thickness from 7 to 12 inches. It is 
dominantly loam, but the range includes loamy sand and 
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sandy loam. The B2 horizon has value or 3 to 5 and 
chroma of 3 or 4. The C horizon has chroma of 3 or 4. 


Mitiwanga series 


The Mitiwanga series consists of moderately deep, 
somewhat poorly drained soils on glacial till plains. 
These soils are moderately permeable. They formed in 
loamy noncalcareous till over sandstone bedrock. Slope 
ranges from 0 to 3 percent. 

Mitiwanga soils are commonly adjacent to Deerton 
Variant, Shebeon soils, and Tyre soils on the landscape. 
Deerton Variant soils are sandy, have a spodic horizon, 
and are moderately well drained and well drained. Deer- 
ton Variant soils are above the Mitiwanga soils. Shebeon 
soils have no bedrock at depths of less than 60 inches. 
Tyre soils are sandy. Shebeon and Tyre soils are in 
topographic positions similar to those of the Mitiwanga 
soils. 

Typical pedon of Mitiwanga cobbly sandy loam 0 to 3 
percent slopes, 290 feet west and 720 feet north of the 
southeast corner of section 23, T. 18 М. В. 14 E. 


Ар—0 to 7 inches; dark grayish brown (10YR 4/2) 
cobbly sandy loam; weak fine subangular blocky 
structure; friable; many roots; about 15 percent cob- 
bles and pebbles; slightly acid; abrupt smooth 
boundary. 

A2—7 to 12 inches; brown (10YR 5/3) sandy loam; few 
medium prominent yellowish brown (10YR 5/6) mot- 
tles; weak fine subangular blocky structure; friable; 
few roots; about 10 percent cobbles and pebbles; 
neutral; clear wavy boundary. 

B2tg—12 to 23 inches; yellowish brown (10YR 5/4) 
loam; faces of peds are grayish brown (10YR 5/2) 
with many medium distinct yellowish brown (10YR 
5/6) mottles; moderate medium subangular blocky 
structure; friable; thin discontinuous clay films; about 
15 percent cobbles and pebbles; neutral; abrupt 
wavy boundary. 

1189—23 inches; sandstone bedrock. 


Thickness of the solum and depth to bedrock range 
from 20 to 40 inches. Coarse fragments make up 5 to 25 
percent, by volume, of the soil material and generally 
increase with depth. 

Thickness of the Ap horizon ranges from 6 to 10 
inches. It is dominantly cobbly sandy loam but the range 
includes loamy sand, loam, sandy loam, or loam. In 
areas that have not been plowed, the A1 horizon has 
hue of 10YR, value of 2 or 3, and chroma of 2. It 
averages about 4 inches in thickness. The B2 horizon 
has value of 4 or 5 and chroma of 2 to 4. It is loam or 
clay loam and averages between 24 and 30 percent 
clay. 
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Parkhill series 


The Parkhill series consists of deep, poorly and very 
poorly drained soils on moraines and glacial till plains. 
These soils are moderately slowly permeable. They 
formed in loamy calcareous till. Slope is 0 to 1 percent. 

Parkhill soils are similar to Kilmanagh soils and are 
commonly adjacent to Guelph and Londo soils on the 
landscape. Kilmanagh soils have a very slowly perme- 
able C horizon. Guelph soils have an argillic horizon and 
are well drained and moderately well drained. Londo 
soils have an argillic horizon and are somewhat poorly 
drained. Guelph and Londo soils are above the Parkhill 
soils. 

Typical pedon of Parkhill loam, 640 feet south and 
1,900 feet west of the northeast corner of section 25, T. 
15 N., В. 11 Е. 


Ар--0 to 9 inches; very dark grayish brown (10ҮН 3/2) 
loam, grayish brown (10YR 5/2) dry; weak fine su- 
bangular blocky structure; friable; few roots; about 2 
percent pebbles and cobbles; neutral; abrupt 
smooth boundary. 

B2g—9 to 32 inches; grayish brown (10ҮН 5/2) loam; 
common medium prominent strong brown (7.5YR 
5/6) mottles; moderate medium subangular blocky 
structure; friable; about 2 percent pebbles and cob- 
bles; clear wavy boundary. 

C1g—32 to 50 inches; grayish brown (10YR 5/2) loam; 
many medium prominent yellowish brown (10YR 
5/6) and few medium distinct yellowish brown 
(10YR 5/4) mottles; weak coarse subangular blocky 
structure; firm; about 2 percent pebbles and cob- 
bles; slight effervescence; moderately alkaline; clear 
wavy boundary. 

C2g—50 to 60 inches; grayish brown (10YR 5/2) loam; 
common medium prominent light olive brown (2.5Y 
5/6) mottles; weak coarse subangular blocky struc- 
ture; firm; about 5 percent pebbles and cobbles; 
strong effervescence; moderately alkaline. 


Thickness of the solum and depth to free carbonates 
are typically about 30 inches and range from 20 to 45 
inches. Reaction of the solum is slightly acid or neutral. 

The Ap horizon has color value of 2 or 3 and chroma 
of 1 or 2. It ranges in thickness from 7 to 10 inches. It is 
dominantly loam, but the range includes sandy loam and 
silt loam. The B2 horizon has hue of 10YR or 2.5Y, value 
of 5 or 6, and chroma of 1 or 2. The C horizon has value 
of 5 or 6 and chroma of 1 to 4. 


Pinnebog series 


The Pinnebog series consists of deep, very poorly 
drained, organic soils on bogs. These soils are moder- 
ately or moderately rapidly permeable. They formed in 
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decomposed herbaceous plant remains. Slope is 0 to 1 
percent. 

Pinnebog soils are commonly adjacent to Linwood and 
Tobico soils on the landscape. Linwood soils have min- 
eral horizons at a depth of 16 to 50 inches. Tobico soils 
have no organic horizon. Linwood and Tobico soils are in 
topographic positions similar to those of the Pinnebog 
soils. 

Typical pedon of Pinnebog muck, 238 feet west and 
2,450 feet north of the southeast corner of section 25, T. 
16 N., R. 13 E. 


Оа1--0 to 16 inches; black (10YR 2/1) broken face and 
rubbed sapric material; about 15 percent fiber, less 
than 5 percent rubbed; weak medium granular struc- 
ture; friable; primarily herbaceous fibers; mildly alka- 
line; gradual smooth boundary. 

Оа2--16 to 34 inches; black (5YR 2/1) broken face and 
rubbed sapric material; about 35 percent fiber, less 
than 10 percent rubbed; weak thick platy structure; 
friable; primarily herbaceous fibers; mildly alkaline; 
gradual smooth boundary. 

Oe1—34 to 50 inches; dark reddish brown (5YR 2/2) 
broken face and rubbed hemic material; about 90 
percent fiber; about 40 percent rubbed; weak thick 
platy structure; primarily herbaceous fibers; mildly 
alkaline; abrupt smooth boundary. 

Oa3—50 to 60 inches; dark reddish brown (5YR 2/2) 
broken face, black (5YR 2/1) rubbed sapric material; 
about 20 percent fiber, less than 5 percent rubbed; 
weak coarse subangular blocky structure; primarily 
herbaceous fibers; mildly alkaline. 


The organic layers are 51 inches or more in thickness. 
The organic material has hue of 5YR, 7.5YR, or 10YR 
and value and chroma of 1 through 3. Woody fragments 
are throughout the organic layers of most pedons. Reac- 
tion ranges from medium acid to mildly alkaline. 

The surface tier is typically sapric material but in some 
pedons it is stratified sapric and hemic material. Some 
pedons have mineral horizons at a depth of 51 to 60 
inches. 


Pipestone series 


The Pipestone series consists of deep, somewhat 
Poorly drained soils on glacial outwash, till plains, and 
dunes. These soils are rapidly permeable. They formed 
in sandy glacial drift. Slope ranges from 0 to 2 percent. 

Pipestone soils are similar to Covert soils and are 
commonly adjacent to Adrian, Covert, and Tobico soils 
on the landscape. Adrian soils have organic horizons 16 
to 50 inches thick, are very poorly drained, and are 
below the Pipestone soils. Covert soils have no mottles 
in the upper spodic horizons, are moderately well 
drained, and are above the Pipestone soils. Tobico soils 
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have no spodic horizon, are poorly drained, and are 
below the Pipestone soils. 

Typical pedon of Pipestone sand, 0 to 2 percent 
slopes, 1,500 feet north and 200 feet west of the south- 
east corner of section 16, Т. 17 N., В. 13 E. 


А1—0 to 2 inches; black (М 2/0) sand; very weak fine 
granular structure; very friable; many roots; very 
strongly acid; abrupt wavy boundary. 

A2—2 to 10 inches; light brownish gray (10YR 6/2) 
sand; single grained; loose; common roots; strongly 
acid; abrupt irregular boundary. 

B21hir—10 to 18 inches; strong brown (7.5YR 5/6) and 
dark brown (7.5YR 3/2) sand; many coarse distinct 
yellowish red (5YR 4/8) mottles; single grained; 
loose; common roots; strongly acid; gradual wavy 
boundary. 

B22ir—18 to 36 inches; brown (7.5YR 5/4) sand; 
common coarse distinct strong brown (7.5YR 5/6) 
mottles; single grained; loose; few roots; strongly 
acid; gradual wavy boundary. 

C1—36 to 40 inches; light yellowish brown (10YR 6/4) 
sand; many coarse prominent strong brown (7.5YR 
5/8) mottles; single grained; loose; few roots; slight- 
ly acid; diffuse wavy boundary. 

C2—40 to 60 inches; pale brown (10YR 6/3) sand; 
common medium faint grayish brown (10YR 5/2) 
and strong brown (7.5YR 5/6) mottles; single 
grained; loose; slightly acid. 


Thickness of the solum ranges from 24 to 40 inches. 
Pebble content, by volume, ranges from 0 to 5 percent. 
Reaction of the pedon ranges from very strongly acid to 
neutral. 

Іп most forested areas, there is an O2 horizon. Тһе А1 
horizon has color value of 2 or 3 and chroma of 0 to 2. It 
ranges in thickness from 2 to 5 inches. It is dominantly 
sand, but the range includes loamy sand and loamy fine 
sand. The A2 horizon has hue of 7.5YR or 10YR, value 
of 5 to 7, and chroma of 1 to 3. It is sand, fine sand, or 
loamy sand. In cultivated areas the Ap horizon has hue 
of 10YR, value of 3 or 4, and chroma of 1 ог 2. It ranges 
in thickness from 6 to 10 inches. The B2 horizon has 
hue of 7.5YR or 10YR, value of 3 to 5, and chroma of 2 
to 6. It is sand, fine sand, or loamy sand. In some 
pedons weakly cemented orstein ranges from 0 to 30 
percent of the B horizon. Some pedons have a B3 hori- 
zon. The C horizon has value of 5 or 6 and chroma of 2 
to 4. It is sand or fine sand. 


Plainfield series 


The Plainfield series consists of deep, excessively 
drained soils on glacial outwash and till plains and 
dunes. These soils are rapidly permeable. They formed 
in sandy glacial drift. Slope ranges from 0 to 12 percent. 
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Plainfield soils are similar to Boyer soils and are com- 
monly adjacent to Covert, Tobico, and Pipestone soils on 
the landscape. Boyer soils are coarse-loamy. Covert 
soils have spodic horizons and are moderately well 
drained. Tobico soils are poorly drained. Pipestone soils 
have spodic horizons and are somewhat poorly drained 
Covert, Tobico, and Pipestone soils are below the Plain- 
field soils on the landscape. 

Typical pedon of Plainfield sand from an areas of 
Plainfield-Covert sands, 2 to 12 percent slopes, 300 feet 
north and 1,320 feet east of the center of section 14, T. 
18 М. R. 11 E. 


О2--1 inch to 0; black (10YR 2/1) partially decomposed 
leaves, twigs, and sand; weak fine granular struc- 
ture; very friable; many roots; strongly acid; abrupt 
wavy boundary. 

А1—0 to 1 inch; very dark brown (10ҮН 2/2) sand; 
some light brownish gray (10YR 6/2) sand (A2); very 
weak medium granular structure; very friable; many 
roots; strongly acid; abrupt wavy boundary. 

В21--1 inch to 3 inches; yellowish brown (10ҮН 5/4) 
sand; single grained; loose; common roots; strongly 
acid; clear wavy boundary. 

B22—3 to 12 inches; yellowish brown (10ҮН 5/6) sand; 
single grained; loose; common roots; slightly acid; 
gradual wavy boundary. 

B3—12 to 20 inches; brownish yellow (10YR 6/6) sand; 
single grained; loose; few roots; slightly acid; diffuse 
wavy boundary. 

C—20 to 60 inches; light yellowish brown (10YR 6/4) 
sand; single grained; loose; few roots; mildly alka- 
line. 


Thickness of the solum ranges from 18 to 30 inches. 
Reaction of the upper part of the solum is strongly acid 
or medium acid. Reaction of the lower part of the solum 
and the C horizon ranges from slightly acid to mildly 
alkaline. 

The A1 horizon has color value of 2 or 3 and chroma 
of 1 or 2. It ranges in thickness from 1 to 3 inches. It is 
dominantly sand, but its range includes fine sand or 
loamy sand. The A2 horizon, where present, has value of 
5 or 6 and chroma of 2 or 3. It ranges in thickness from 
0 to 4 inches. In cultivated areas the Ap horizon has hue 
of 10YR, value of 3 or 4, and chroma of 2 or 3. It ranges 
in thickness from 6 to 10 inches. The B2 horizon has 
hue of 7.5YR or 10YR, value of 4 or 5, and chroma of 3 
to 6. The C horizon has chroma of 3 or 4. It is typically 
sand, but is stratified sand and fine sand in some 
pedons. 


Rapson series 


The Rapson series consists of deep, somewhat poorly 
drained soils on glacial outwash, till, and lake plains. 
These soils are rapidly permeable in the upper part and 
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moderately permeable in the lower part. They formed in 
sandy glacial drift over loamy glaciolacustrine sediments. 
Slope ranges from 0 to 2 percent. 

Rapson soils are similar to Avoca soils and are com- 
monly adjacent to Avoca and Bach soils on the land- 
scape. Avoca soils have a loam to silty clay loam ІС 
horizon and are in topographic positions similar to those 
of the Rapson soils. Bach soils have a mollic epidedon, 
are poorly and very poorly drained, and are below the 
Rapson soils. 

Typical pedon of Rapson loamy sand, 0 to 2 percent 
slopes, 1,395 feet south and 30 feet east of the north- 
west corner of section 14, T. 16 М., R. 15 E. 


A1—0 to 4 inches; black (10YR 2/1) loamy sand; weak 
fine granular structure; very friable; common roots; 
about 2 percent pebbles; slightly acid; abrupt wavy 
boundary. 

А2--4 to 9 inches; light brownish gray (10YR 6/2) sand; 
Single grained; loose; few roots; about 2 percent 
pebbles; neutral; abrupt irregular boundary. 

B2ir—9 to 14 inches; dark brown (7.5YR 4/4) loamy 
sand; common medium distinct yellowish red (5YR 
4/6) mottles; weak fine subangular blocky structure; 
very friable; common roots; about 2 percent peb- 
bles; neutral; abrupt wavy boundary. 

B3—14 to 25 inches; yellowish brown (10YR 5/4) sand; 
common medium distinct yellowish brown (10YR 
5/6) and common medium prominent strong brown 
(7.5YR 5/8) mottles; single grained; loose; few 
roots; about 5 percent pebbles; mildly alkaline; 
abrupt wavy boundary. 

IIC1—25 to 56 inches; light olive brown (2.5Y 5/4) strati- 
fied silt loam, very fine sand, and fine sand; 
common medium distinct grayish brown (10YR 5/2) 
and yellowish brown (10YR 5/6) mottles; massive; 
very friable; strong effervescence; moderately alka- 
line; clear wavy boundary. 

ІІС24--56 to 60 inches; gray (БУ 5/1) stratified very fine 
sand, silt loam, and silty clay loam; many coarse 
prominent light olive brown (2.5Y 5/4) mottles; mas- 
sive; friable; about 2 percent pebbles; strong ef- 
fervescence; moderately alkaline. 


Thickness of the solum ranges from 20 to 35 inches. 
Depth to free carbonates and thickness of the sand 
horizons ranges from 20 to 40 inches. The texture of the 
solum is sand, fine sand, loamy sand, or loamy fine 
sand. Solum reaction ranges from medium acid to mildly 
alkaline. 

There is an О2 horizon in most forested areas. The А1 
horizon has value of 2 or 3 and chroma of 1 or 2. It 
ranges in thickness from 2 to 5 inches. It is dominantly 
loamy sand, but the range includes sand. The A2 horizon 
has value of 5 or 6. It ranges in thickness from 0 to 6 
inches. In cultivated areas the Ap horizon has hue of 
10YR, value of 3 or 4, and chroma of 2 or 3. It ranges in 
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thickness from 8 to 10 inches. Тһе B2 horizon has hue 
of 7.5YR or 10YR, value of 3 to 5, and chroma of 2 to 6. 
Weakly cemented ortstein makes up 0 to 30 percent of 
the B horizon. In some pedons the C1 horizon has hue 
of 10YR, value of 5 or 6, and chroma of 3 or 4. It is 
sand, fine sand, loamy sand, or loamy fine sand. Reac- 
tion of the C1 horizon is neutral or mildly alkaline. The 
IIC horizon has hue of 10YR, 2.5Y, or БҮ, value of 5 ог 
6, and chroma of 1 to 4. 


Riverdale series 


The Riverdale series consists of deep, somewhat 
poorly drained soils on glacial outwash plains, valley 
trains, and deltas. These soils are moderately rapidly 
permeable. They formed in sandy, calcareous glacioflu- 
vial sediments. Slope ranges from 0 to 2 percent. 

Riverdale soils are similar to Wasepi soils and are 
commonly adjacent to Boyer, Guelph, and Pipestone 
soils on the landscape. Wasepi soils have an argillic 
horizon at a depth of less than 20 inches. Boyer soils 
have no mottled argillic horizon and are well drained. 
Guelph soils are fine-loamy and are well drained and 
moderately well drained. Boyer and Guelph soils are 
above the Riverdale soils. Pipestone soils have a spodic 
horizon and are in topographic positions similar to those 
of the Riverdale soils. 

Typical pedon of Riverdale loamy sand from an area 
of Riverdale-Pipestone complex, 0 to 2 percent slopes, 
2,000 feet south and 320 feet west of the center of 
section 23, T. 16 N., R. 13 E. 


Ар--0 to 9 inches; dark brown (10YR 3/3) loamy sand, 
brown (10YR 5/3) dry; very weak fine granular struc- 
ture; very friable; common roots; about 2 percent 
pebbles and cobbles; slightly acid; abrupt smooth 
boundary. 

B1—9 to 21 inches; yellowish brown (10YR 5/6) loamy 
sand; common medium distinct dark brown (7.5YR 
4/4) mottles; very weak fine subangular blocky 
Structure; very friable; few roots; about 2 percent 
pebbles; neutral; clear wavy boundary. 

B2t—21 to 25 inches; dark yellowish brown (10YR 4/4) 
gravelly sandy loam; common medium distinct gray- 
ish brown (10YR 5/2) mottles; weak medium suban- 
gular blocky structure; very friable; few roots; thin 
discontinuous clay films on faces of peds and some 
bridging of sand grains with clay; about 20 percent 
pebbles; mildly alkaline; clear wavy boundary. 

ПС--25 to 60 inches; brown (10YR 5/3) stratified sand 
and gravel; single grained; loose; about 25 percent 
pebbles; strong effervescence; moderately alkaline. 


Thickness of the solum and depth to free carbonates 
range from 24 to 40 inches. Pebble content, by volume, 
ranges from 2 to 25 percent in the solum and from 2 to 
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30 percent in the IIC horizon. The solum ranges from 
Slightly acid to mildly alkaline. 

The Ap horizon has color value of 2 to 4 and chroma 
of 2 or 3. It ranges in thickness from 6 to 10 inches. It is 
dominantly loamy sand, but the range includes sand. In 
areas that have not been cultivated there are A1 and A2 
horizons. The A1 horizon has hue of 10YR, value of 2 or 
3, and chroma of 2 or 3. It ranges in thickness from 3 to 
5 inches. The A2 horizon has value of 5 or 6 and 
chroma of 2 or 3. It ranges in thickness from 3 to 8 
inches. The B2 horizon has hue of 7.5YR or 10YR, value 
of 4 or 5, and chroma of 4 to 6. It is gravelly sandy loam 
or sandy loam and has thin layers of loamy sand in 
Some pedons. Thickness of the B2t horizon ranges from 
4 to 6 inches. The ІІС horizon has value of 5 or 6 and 
chroma of 2 or 3. 


Sanilac series 


The Sanilac series consists of deep, somewhat poorly 
drained soils on glacial lake plains. These soils are mod- 
erately slowly permeable or moderately permeable. They 
formed in calcareous glaciolacustrine sediments. Slope 
ranges from 0 to 3 percent. 

Sanilac soils are similar to Gagetown soils and are 
commonly adjacent to Bach and Shebeon soils on the 
landscape. Gagetown soils have a mollic epipedon, are 
moderately well drained, and are above the Sanilac soils. 
Bach soils have a mollic epipedon, are poorly drained 
and very poorly drained, and are below the Sanilac soils. 
Shebeon soils have an argillic horizon, are fine-loamy, 
and are in topographic positions similar to those of the 
Sanilac soils. 

Typical pedon of Sanilac silt loam, 0 to 3 percent 
slopes, 258 feet north and 1,980 feet east of the south- 
west corner of section 23, Т. 15 N., В. 10 E. 


АР—0 to 13 inches; dark grayish brown (10YR 4/2) silt 
loam; weak fine subangular blocky structure; friable; 
common roots; slight effervescence; moderately al- 
kaline; abrupt smooth boundary. 

B21—13 to 18 inches; pale brown (10YR 6/3) very fine 
sandy loam; faces of peds are grayish brown (10YR 
5/2); common fine faint light brownish gray (10YR 
6/2) and common medium prominent yellowish 
brown (10YR 5/6) mottles; weak thin platy structure; 
friable; slight effervescence; moderately alkaline; 
abrupt wavy boundary. 

B22—18 to 25 inches; brown (10YR 5/3) very fine sandy 
loam; common medium prominent yellowish brown 
(10YR 5/6) and common medium faint light brown- 
ish gray (10YR 6/2) mottles; medium thin platy 
structure; friable; strong effervescence; moderately 
alkaline. 

C1—25 to 32 inches; pale brown (10YR 6/3) stratified 
very fine sandy loam and loamy very fine sand; few 
fine faint light brownish gray (10ҮН 6/2) and few 
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fine prominent yellowish brown (10YR 5/6) mottles; 
weak thin platy structure; friable; strong efferves- 
cence; moderately alkaline; abrupt wavy boundary. 

C2—32 to 60 inches; pale brown (10YR 6/3) loamy very 
fine sand; common medium prominent yellowish 
brown (10YR 5/6) and few fine light brownish gray 
(10YR 6/2) mottles; massive; friable; strong ef- 
fervescence; moderately alkaline. 


Thickness of the solum ranges from 18 to 40 inches. 
Depth to free carbonates is 10 inches or less. 

The Ap horizon has color value of 3 or 4 and chroma 
of 1 through 3. It ranges in thickness from 8 to 12 
inches. It is silt loam, but the range includes fine sandy 
loam or loam. The B2 horizon has hue of 10YR, 2.5Y, or 
5Y; value of 4 or 6; and chroma of 2 or 3. It is typically 
very fine sandy loam, but it is very fine sand, loamy very 
fine sand, fine sandy loam, or silt loam in some pedons. 
The С horizon has hue of 10YR, 2.5Y, ог 5Y, value of 5 
or 6, and chroma of 2 or 3. The upper part of the C 
horizon has strata of loamy fine sand, loamy very fine 
sand, fine sandy loam, very fine sandy loam, and silt 
loam. The lower part has, in addition, strata of fine 
gravel, sand, and silty clay loam. 


Shebeon series 


The Shebeon series consists of deep, somewhat 
poorly drained soils on glacial till plains. These soils are 
moderately or moderately slowly permeable in the upper 
part and very slowly permeable in the lower part. They 
formed in loamy calcareous till. Slope ranges from 0 to 4 
percent. 

Shebeon soils are similar to Londo soils and are com- 
monly adjacent to Badaxe, Grindstone, and Kilmanagh 
soils on the landscape. Londo soils do not have a very 
slowly permeable C horizon. Badaxe soils are coarse- 
loamy and are in topographic positions similar to those 
of the Shebeon soils. Grindstone soils are moderately 
well drained and are above the Shebeon soils. Kilman- 
agh soils have no argillic horizon, are poorly drained, and 
are below the Shebeon soils. 

Typical pedon of Shebeon loam, 0 to 2 percent 
slopes, 2,160 feet south and 510 feet west of the north- 
east corner of section 21, Т. 17 N., R. 10 E. 


Ар—0 to 11 inches; dark brown (10YR 3/3) loam, pale 
brown (10YR 6/3) dry; weak coarse granular struc- 
ture; friable; few roots; about 1 percent pebbles and 
cobbles; neutral; abrupt smooth boundary. 

B21—11 to 17 inches; yellowish brown (10YR 5/4) clay 
loam; few fine prominent gray (10YR 5/1) and yel- 
lowish brown (10YR 5/8) mottles; weak coarse su- 
bangular blocky structure; firm; few roots; grayish 
brown (10YR 5/2) clay films on faces of peds; about 
3 percent pebbles and cobbles; mildly alkaline; grad- 
ual wavy boundary. 
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B22tg—17 to 23 inches; grayish brown (10YR 5/2) clay 
loam; common medium prominent yellowish brown 
(10YR 5/6) mottles; weak coarse subangular blocky 
structure; firm; brown (10YR 4/3) clay films on faces 
of peds; about 3 percent pebbles and cobbles; 
mildly alkaline; abrupt wavy boundary. 

С19--23 to 33 inches; grayish brown (10YR 5/2) loam; 
common medium prominent yellowish brown (10YR 
5/6) and few fine distinct brown (7.5YR 5/4) mot- 
tles; weak medium platy structure; firm; about 3 per- 
cent pebbles and 2 percent cobbles; slight efferves- 
cence; moderately alkaline; gradual wavy boundary. 

C2—33 to 49 inches; yellowish brown (10YR 5/4) loam; 
faces of peds are gray (10YR 6/1); common fine 
distinct yellowish brown (10YR 5/6) mottles; moder- 
ate thick platy structure; very firm; about 3 percent 
pebbles and 2 percent cobbles; strong efferves- 
cence; moderately alkaline; gradual wavy boundary. 

C3—49 to 60 inches; yellowish brown (10YR 5/4) loam; 
horizontal and some vertical faces of peds are dark 
reddish brown (5YR 3/2), light brownish gray (10YR 
6/2) coatings on other vertical and oblique faces of 
peds and fracture planes; few fine prominent yellow- 
ish brown (10YR 5/8) mottles; strong thick platy 
structure; very firm; about 3 percent pebbles and 2 
percent cobbles; strong effervescence; moderately 
alkaline. 


Thickness of the solum and depth to free carbonates 
are typically about 20 inches and range from 11 to 26 
inches. Depth to a horizon with very firm consistence 
ranges from 24 to 40 inches. Pebble and cobble content 
ranges from 2 to 35 percent in the A horizon and from 2 
to 18 percent in the rest of the pedon. Reaction of the 
solum ranges from neutral to mildly alkaline. 

The Ap horizon has color value of 3 or 4 and chroma 
of 2 or 3. It ranges in thickness from 6 to 12 inches. It is 
dominantly sandy loam, cobbly loam, or loam, but the 
range includes loamy sand and cobbly sandy loam. 
Some pedons һауе а В1 horizon. The B2 horizon has 
value of 3 to 5 and chroma of 2 to 4. It is loam or clay 
loam. 


Tappan series 


The Tappan series consists of deep, poorly drained 
soils on glacial till plains. These soils are moderately 
permeable or moderately slowly permeable in the upper 
part and slowly permeable in the lower part. They 
formed in loamy calcareous till. Slope is 0 to 1 percent. 

Tappan soils are similar to Bach soils and are com- 
monly adjacent to Bach, Kilmanagh, and Shebeon soils 
on the landscape. Bach soils are coarse-silty. Kilmanagh 
soils have no free carbonates within 10 inches of the 
surface. Bach and Kilmanagh soils are in topographic 
positions similar to those of the Tappan soils. Shebeon 
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soils have ап агаШс horizon, are somewhat poorly 
drained, and are above the Tappan soils. 

Typical pedon of Tappan loam, 152 feet south and 
2,340 feet west of the northeast corner of section 19, T. 
15 N., R. 10 E. 


Ар--0 to 11 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; weak coarse 
granular structure; friable; few roots; about 1 percent 
pebbles; slight effervescence; moderately alkaline; 
abrupt smooth boundary. 

A12—11 to 13 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; weak 
medium subangular blocky structure; friable; few 
roots; about 2 percent pebbles; slight effervescence; 
moderately alkaline; abrupt wavy boundary. 

B11g—13 to 15 inches; light brownish gray (10ҮН 6/2) 
and gray (10YR 5/1) loam; few fine prominent yel- 
lowish brown (10YR 5/6) mottles; weak medium su- 
bangular blocky structure; friable; few roots; about 5 
percent pebbles and cobbles; slight effervescence; 
moderately alkaline; clear wavy boundary. 

B12g—15 to 21 inches; grayish brown (10YR 5/2) and 
dark yellowish brown (10ҮН 4/4) silt loam; few fine 
distinct yellowish brown (10YR 5/6) mottles; moder- 
ate fine angular blocky structure; friable; about 6 
percent pebbles and cobbles; strong effervescence; 
moderately alkaline; clear wavy boundary. 

B2g—21 to 31 inches; gray (10YR 5/1) loam; common 
medium prominent yellowish brown (10YR 5/6) and 
few fine prominent strong brown (7.5YR 5/6) mot- 
tles; moderate thick platy structure parting to moder- 
ate fine angular blocky; firm; about 4 percent peb- 
bles and cobbles; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

C1—31 to 48 inches; yellowish brown (10YR 5/4) loam, 
common medium prominent gray (10YR 5/1) and 
common fine distinct yellowish brown (10YR 5/6) 
mottles; weak coarse angular blocky structure; firm; 
about 4 percent pebbles and cobbles; strong ef- 
fervescence; moderately alkaline; gradual smooth 
boundary. 

С2--48 to 60 inches; yellowish brown (10YR 5/4) loam; 
few fine distinct yellowish brown (10YR 5/6) and 
few medium prominent light gray (10YR 6/1) mot- 
tles; weak thick platy structure; firm; about 4 percent 
pebbles and cobbles; strong effervescence; moder- 
ately alkaline. 


Thickness of the solum ranges from 20 to 36 inches. 
Depth to free carbonates is 10 inches or less. 

The A horizon has color value of 2 or 3 and chroma of 
1 or 2. It ranges in thickness from 10 to 14 inches. It is 
dominantly loam, but the range includes loamy sand or 
sandy loam. The B2 horizon has hue of 10YR, 2.5Y, or 
БУ; value of 4-to 6; and chroma of 1 or 2. It is loam or 
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clay loam. The C horizon has hue of 10YR or 2.5Y; value 
of 4 to 6; and chroma of 1 to 4. 


Tobico series 


The Tobico series consists of deep, poorly drained 
and very poorly drained soils on glacial outwash plains. 
These soils are rapidly permeable. They formed in sandy 
calcareous glaciofluvial sediments. Slope is 0 to 1 per- 
cent. 

Tobico soils are commonly adjacent to Boyer and 
Granby soils on the landscape. Boyer soils have an 
argillic horizon, are well drained, and are above the 
Tobico soils. Granby soils have a mollic epipedon and 
are in topographic positions similar to those of the 
Tobico soils. 

Typical pedon of Tobico mucky sandy loam, 630 feet 
east and 700 feet north of the southwest corner of 
section 28, T. 17 N., R. 13 E. 


А11—0 to 5 inches; black (5У 2/1) mucky sandy loam, 
same color dry; weak medium subangular blocky 
Structure; friable; many roots; about 5 percent peb- 
bles and cobbles; mildly alkaline; clear wavy bound- 
ary. 

A12—5 to 8 inches; very dark gray (10YR 3/1) mucky 
sandy loam, gray (10YR 4/1) dry; moderate medium 
angular blocky structure; friable; common roots; 
about 5 percent pebbles and cobbles; mildly alka- 
line; clear wavy boundary. 

8219—8 to 10 inches; gray (10YR 5/1) sandy loam; 
weak medium subangular blocky structure; friable; 
few roots; about 5 percent pebbles and cobbles; 
Slight effervescence; moderately alkaline; clear wavy 
boundary. 

В224--10 to 19 inches; grayish brown (10YR 5/2) loamy 
sand; few medium prominent yellowish brown (10YR 
5/6) mottles; very weak fine subangular blocky 
Structure; very friable; few roots; about 5 percent 
pebbles and cobbles; slight effervescence; moder- 
ately alkaline; gradual wavy boundary. 

B23g—19 to 25 inches; grayish brown (10YR 5/2) sand; 
many coarse prominent yellowish brown (10YR 5/6) 
mottles; single grained; loose; few roots; about 5 
Percent pebbles and cobbles; slight effervescence; 
moderately alkaline; abrupt wavy boundary. 

ПС1--25 to 35 inches; brown (10YR 5/3) gravelly sand; 
common medium faint grayish brown (10YR 5/2) 
and many coarse prominent yellowish brown (10YR 
5/6) mottles; single grained; loose; about 20 percent 
pebbles and cobbles; slight effervescence; moder- 
ately alkaline; abrupt wavy boundary. 

ІІС24--35 to 60 inches; dark gray (10YR 4/1) sand; 
single grained; loose; about 10 percent pebbles and 
cobbles; slight effervescence; moderately alkaline. 
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Thickness of the solum ranges from 15 to 30 inches. 
Depth to free carbonates is 15 inches or less. 

The thickness of the A1 horizon ranges from 5 to 9 
inches. It is dominantly muck and sandy loam, but the 
range includes sand, mucky sand, loamy sand, or muck. 
The B2 horizon has hue of 10YR, 2.5Y, or 5Ү and value 
of 4 or 5. It is sand, fine sand, loamy sand, or sandy 
loam. The C horizon has hue of 10YR, 2.5Y, or 5Y; value 
of 4 to 6; and chroma of 1 to 3. It is gravelly sand, sand, 
or fine sand. 


Tyre series 


The Tyre series consists of moderately deep, some- 
what poorly drained soils on glacial till plains. These soils 
are rapidly permeable. They formed in material weath- 
ered from sandstone or in noncalcareous till over sand- 
stone bedrock. Slope ranges from 0 to 2 percent. 

Tyre soils are similar to Deerton Variant soils and are 
commonly adjacent to them on the landscape. Deerton 
Variant soils have a spodic horizon, are well drained and 
moderately well drained, and are above the Tyre soils. 

Typical pedon of Tyre loamy sand, 0 to 2 percent 
slopes, 2,145 feet west and 1,100 feet north of the 
southeast corner of section 11, Т. 18 N., А. 13 E. 


А1—0 to 2 inches; black (М 2/0) loamy sand; very weak 
very fine subangular blocky structure; very friable; 
many roots; about 10 percent cobbles; strongly acid; 
abrupt wavy boundary. 

B2g—2 to 5 inches; dark grayish brown (10YR 4/2) 
loamy sand; very weak very fine subangular blocky 
structure; very friable; common roots; about 10 per- 
cent cobbles; medium acid; clear wavy boundary. 

С14-5 to 12 inches; light gray (10ҮН 7/2) sand; weak 
coarse subangular blocky structure; very friable; few 
roots; about 10 percent cobbles; slightly acid; clear 
wavy boundary. 

C2—12 to 18 inches; pale olive (5Ү 6/3) loamy sand; 
common medium prominent strong brown (7.5YR 
5/6) mottles; weak medium subangular blocky struc- 
ture; very friable; few roots; about 5 percent cob- 
bles; neutral; clear broken boundary. 

C3g—18 to 25 inches; light gray (2.5Y 7/2) cobbly sand; 
strong brown (7.5YR 5/6) bands; single grained; 
loose; about 30 percent cobbles; neutral; diffuse 
wavy boundary. 

Сг—25 to 32 inches; light gray (2.5Y 7/2) weathered 
sandstone; strong brown (7.5YR 5/6) bands; mas- 
sive; friable; neutral; diffuse wavy boundary. 

R—32 inches; sandstone bedrock. 


Thickness of the solum ranges from 5 to 18 inches. 
Depth to unweathered sandstone bedrock ranges from 
20 to 40 inches. Reaction ranges from strongly acid to 
neutral. 
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Тһе А1 horizon has hue of 10YR or is neutral and it 
has chroma of 0 to 2. It ranges in thickness from 1 to 4 
inches. It is dominantly loamy sand, but the range іп- 
cludes sand. The B2 horizon has hue of 10YR, 2.5Y, or 
БҮ; value of 4 to 7; and chroma of 1 or 2. Тһе C horizon 
has hue of 10YR, 2.5Y, or 5Y; value of 4 to 7; and 
chroma of 2 or 3. 


Wasepi series 


The Wasepi series consists of deep, somewhat poorly 
drained soils on glacial outwash plains, valley trains, and 
deltas. These soils are moderately rapidly permeable in 
the upper part and moderately slowly permeable in the 
lower part. They formed in sandy, calcareous glacioflu- 
vial sediments. Slope ranges from 0 to 2 percent. 

Wasepi soils are similar to Riverdale soil and are com- 
monly adjacent to Pipestone and Shebeon soils on the 
landscape. Riverdale soils have an argillic horizon at a 
depth of more than 20 inches. Pipestone soils have a 
spodic horizon. Shebeon soils are fine-loamy. Pipestone 
and Shebeon soils are in topographic positions similar to 
those of the Wasepi soils. 

Typical pedon of Wasepi loamy sand, loamy substra- 
tum, 0 to 2 percent slopes, 150 feet east and 50 feet 
south of the northwest corner of section 36, Т. 16 N., R. 
12. E 


Ар—0 to 9 inches; very dark gray (10YR 3/1) loamy 
sand, dark grayish brown (10YR 4/2) dry; weak 
medium granular structure; very friable; many roots; 
about 1 percent pebbles; mildly alkaline; abrupt 
smooth boundary. 

A2—9 to 13 inches; light brownish gray (10YR 6/2) 
loamy sand; very weak fine subangular blocky struc- 
ture; very friable; few roots; about 1 percent peb- 
bles; mildly alkaline; clear wavy boundary. 

B1—13 to 18 inches; dark yellowish brown (10YR 4/4) 
loamy sand; many fine distinct yellowish brown 
(10YR 5/6) mottles; weak fine subangular blocky 
Structure; very friable; few roots; about 2 percent 
pebbles; mildly alkaline; clear wavy boundary. 

B21—18 to 26 inches; yellowish brown (10YR 5/4) grav- 
elly sandy loam; many coarse distinct grayish brown 
(10YR 5/2) and many coarse distinct yellowish 
brown (10YR 5/6) mottles; weak medium subangu- 
lar blocky structure; friable; few roots; about 20 per- 
cent pebbles and cobbles; mildly alkaline, clear 
wavy boundary. 

ПС1--26 to 45 inches; grayish brown (10YR 5/2) strati- 
fied sand and gravel; single grained; loose; about 30 
percent pebbles; strong effervescence; moderately 
alkaline; abrupt wavy boundary. 

ШС2д--45 to 60 inches; grayish brown (10YR 5/2) loam; 
many fine prominent yellowish brown (10YR 5/6) 
mottles; weak medium subangular blocky structure; 
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firm; about 5 percent pebbles and cobbles; strong 
effervescence; moderately alkaline. 


Thickness of the solum and depth to free carbonates 
range from 20 to 40 inches. Depth to the loamy substra- 
tum ranges from 40 to 60 inches. Pebble content, by 
volume, ranges from 1 to 20 percent in the solum and 
from 2 to 30 percent in the ИС horizon. The solum 
ranges from slightly acid to mildly alkaline. 

The Ap horizon has color value of 2 or 3 and chroma 
of 1 through 3. It ranges in thickness from 6 to 10 
inches. It is dominantly loamy sand, but the range in- 
cludes sandy loam. The B2 horizon has hue of 7.5YR or 
10YR, value of 4 or 5, and chroma of 3 to 6. It is gravelly 
sandy loam or sandy loam. The ІІС horizon has value of 
5 or 6 and chroma of 2 to 6. The IIC horizon is typically 
loam but is sandy loam or clay loam in some pedons. 


Formation of the soils 


This section first describes the five major soil-forming 
factors and explains how they interact to form soils from 
the unconsolidated parent material. The processes of 
soil formation are then explained under "Genesis and 
morphology.” And finally, a table gives the percentage 
composition of 16 selected map units as determined by 
the point-intercept transect method. 


Factors of soil formation 


Soil forms through the interaction of five major factors: 
the physical, chemical, and mineral composition of the 
parent material; the climate under which the soil material 
has accumulated and existed since accumulation; the 
plant and animal life on and in the soil; the relief, or lay 
of the land, including the depth to the water table; and 
the length of time the processes of soil formation have 
acted on the parent material. 

Climate and plant and animal life are the active forces 
in soil formation. They slowly change the parent material 
into a natural body of soil that has genetically related 
layers, called horizons. The effects of climate and plant 
and animal life are conditioned by relief. The nature of 
the parent material also affects the kind of soil profile 
that is formed and, in extreme cases, determines it 
almost entirely. Finally, time is needed for changing the 
parent material into a soil profile. It may be a long or 
short time, but some time is required for differentiation of 
soil horizons. Generally, a long time is required for the 
formation of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soils that few generalizations can 
be made regarding the effect of any one factor unless 
Conditions are specified for the other four. Many of the 
processes of soil formation are unknown. 
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Parent material 


Parent material is the unconsolidated mass from which 
a soil forms. The parent materials of the soils of Huron 
County were deposited by glaciers or by melt water from 
the glaciers. Some of these materials were reworked and 
redeposited by subsequent actions of water and wind. 
These glaciers covered the county from 10,000 to 
12,000 years ago. Parent material determines the limits 
of the chemical and mineralogical composition of the 
soil. Although the parent materials are of common glacial 
origin, their properties vary greatly, sometimes within 
small areas, depending on how the materials were de- 
posited. The dominant parent materials in Huron County 
were deposited as glacial till, outwash deposits, lacus- 
trine deposits, alluvium, and organic material. Slightly 
more than 5,000 acres developed in glacial till and 
outwash deposits over limestone and sandstone bed- 
rock. 

Glacial till is material laid down directly by glaciers with 
a minimum of water action. It consists of particles of 
different sizes that are mixed together. The small peb- 
bles in glacial till have sharp corners, indicating that they 
have not been worn by water. The glacial till in Huron 
County is calcareous. Its texture is sandy loam, loam, or 
clay loam. Shebeon soils, for example, formed in glacial 
till. They typically are medium textured and have well 
developed structure. 

Outwash material is deposited by running water from 
melting glaciers. The size of the particles that make up 
outwash material varies according to the speed of the 
stream of water that carried them. When the water slows 
down, the coarser particles are deposited. Finer parti- 
cles, such as very fine sand, silt, and clay, can be car- 
ried by slowly moving water. Outwash deposits generally 
consist of layers of particles of similar size, such as 
loamy sand, sand, gravel, and other coarse Particles. 
The Boyer soils, for example, formed in deposits of 
outwash material in Huron County. 

Lacustrine material is deposited from still, or ponded, 
glacial melt water. Because the coarser fragments drop 
out of moving water as outwash, only the finer particles, 
such as very fine sand, silt, and clay, remain to settle out 
in still water. In Huron County, soils formed in lacustrine 
deposits are typically medium textured. Bach soils for 
example, formed in lacustrine material, 

Alluvium is deposited by floodwaters of streams in 
recent time. This material ranges in texture, depending 
on the speed of the water from which it was deposited. 
Examples of alluvial soils are the Fluvaquents. 

Organic material is made up of deposits of plant re- 
mains. After the glaciers withdrew from the area, water 
was left standing in depressions of outwash plains, flood 
plains, moraines, and till plains. Grasses and sedges 
growing around the edges of these lakes died, and the 
remains did not decompose but remained around the 
edge of the lake. Later, water-tolerant trees grew in the 
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areas. As these trees died, their residue became a part 
of the organic accumulation. Consequently, the lakes 
were eventually filed with organic material and devel- 
oped into areas of muck. Pinnebog soils formed in or- 
ganic material. 


Plant and animal life 


Green plants are the principal organisms influencing 
the soils in Huron County, but bacteria, fungi, earth- 
worms, and the activities of man have also been impor- 
tant. The chief contribution of plant and animal life is the 
addition of organic matter and nitrogen to the soil. The 
kind of organic material on and in the soil depends on 
the kinds of plants that it supported. The remains of 
these plants accumulate on the surface, decay, and 
eventually become organic matter. Roots of the plants 
provide channels for downward movement of water 
through the soil and also add organic matter as they 
decay. Bacteria in the soil help to break down the organ- 
ic matter so that it can be used by growing plants. 

The native vegetation in Huron County was mainly 
deciduous forest. Differences in natural soil drainage and 
in parent material affected the composition of the forest 
species. 

In general, the well drained and moderately well 
drained upland soils, such as the Guelph, Grindstone, 
and Boyer soils, were mainly covered with sugar maple. 
The Plainfield soils were covered with scrub oak and red 
pine. The wet soils were covered mainly by red maple, 
elm, and ash. The Corunna and Parkhill soils formed 
under wet conditions and contain considerable organic 
matter. 


Climate 


Climate is important in the formation of soils. It deter- 
mines the kind of plant and animal life on and in the soil, 
and it determines the amount of water available for 
weathering minerals and transporting soil material. Cli- 
mate, through its influence on temperatures in the soil, 
determines the rate of chemical reaction that occurs in 
the soil. These influences are important, but affect large 
areas rather than a relatively small area, such as a 
county. 

The climate in Huron County is cool and humid. This is 
presumably similar to that which existed when the soils 
formed. The soils in Huron County differ from soils 
formed in a dry, warm climate or from those formed in a 
hot, moist climate. Climate is uniform throughout the 
county, although its effect is modified locally by proximity 
to Saginaw Bay and Lake Huron. Only minor differences 
in the soils of Huron County are the results of the differ- 
ences in climate. 


Relief 


Relief, or topography, has a marked influence on the 
soils of Huron County through its influence on natural 
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drainage, erosion, plant cover, and soil temperature. In 
Huron County slopes range from 0 to 18 percent. Natural 
soil drainage ranges from excessively drained on the 
sandy ridgetops to very poorly drained in the depres- 
sions. 

Relief influences the formation of soils by affecting 
runoff and drainage; drainage in turn, through its effect 
on aeration of the soil, determines the color of the soil. 
Runoff is greatest on the steeper slopes. In low areas, 
water is temporarily ponded. Water and air move freely 
through soils that are well drained but slowly through 
soils that are very poorly drained. In soils that are well 
aerated, the iron and aluminum compounds that give 
most soils their color are brightly colored and oxidized, 
and in poorly aerated soils the color is dull gray and 
mottled. Plainfield soils are examples of excessively 
drained, well aerated soils. Tobico soils are examples of 
poorly aerated, poorly drained and very poorly drained 
soils. They formed in similar parent material. 


Time 


Time, usually a long time, is required by the agents of 
soil formation to develop distinct horizons from parent 
material. The differences in length of time that the parent 
materials have been in place are commonly reflected in 
the degree of development of the soil profile. Some soils 
develop rapidly, others slowly. 

The soils in Huron County range from young to 
mature. The glacial deposits from which many of the 
soils in Huron County formed have been exposed to soil- 
forming factors for a long enough time to allow distinct 
horizons to develop. Some soils forming in recent alluvial 
sediments have not been in place long enough for dis- 
tinct horizons to develop. 

The Fluvaquents are examples of young soils that 
formed in alluvial material. The Kilmanagh series shows 
the effect of more time on leaching of lime from the soil. 


Genesis and morphology 


The processes, or soil-forming factors, responsible for 
the development of the soil horizons from the unconsoli- 
dated parent material are referred to as soil genesis. The 
physical, chemical, and biological properties of the var- 
ious soil horizons are termed soil morphology. 

Several processes were involved in the development 
of soil horizons in the soils of Huron County; (1) accumu- 
lation of organic matter, (2) leaching of lime (calcium 
carbonate) and other bases, (3) reduction and transfer of 
iron, and (4) formation and translocation of silicate clay 
minerals. In most soils of Huron County more than one 
of these processes have been active in the development 
of the horizon. 

Organic matter accumulated at the surface to form an 
А1 horizon. The А1 horizon is mixed into a plow layer 
(Ap) when the soil is plowed. In the mineral soils of 
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Huron County, the surface layer ranges from high to low 
in organic matter content. Tobico soils, for example, 
have a high organic matter content in the surface layer, 
and the Plainfield soils have a low organic matter con- 
tent. 

Leaching of carbonates and other bases occurred in 
most of the soils. Soil scientists generally agree that 
leaching of bases in soils usually preceeds the transloca- 
tion of silicate clay minerals. Many of the soils of Huron 
County are slightly to moderately leached. For example, 
Kilmanagh soils are leached of carbonates to a depth of 
about 29 inches, whereas Tappan soils still have some 
carbonates at the surface. Differences in the depth of 
leaching result from differences in carbonate content of 
the parent material. 

The reduction and transfer of iron, a process called 
gleying, is evident in the somewhat poorly drained, 
poorly drained, and very poorly drained soils. The gray 
color in the subsoil indicates the reduction and loss of 
iron. Tappan soils are an example of gleying and the 
reduction processes. 

Translocation of clay minerals has contributed to hori- 
zon development in many medium textured soils. The 
eluviated, or leached, А2 horizon above an illuviated В 
horizon is lower in content of clay and is lighter in color 
than the B horizon. The B horizon typically has an accu- 
mulation of clay (clay films) in pores and on ped sur- 
faces. These soils were probably leached of carbonates 
and soluble salts to a considerable extent before translo- 
cation of silicate clay took place. Leaching of bases and 
translocation of silicate clays are among the more impor- 
tant processes in horizon differentiation. The Guelph soil 
is an example of a soil in which translocated silicate 
clays in the form of clay films accumulated in the B 
horizon. 

In some sandy soils iron, aluminum, and humus have 
moved from the surface and subsurface layers to the B 
horizon. The color of the B horizon in such soils is dark 
brown or strong brown. Avoca, Covert, and Pipestone 
soils are examples of soils in which translocated iron, 
aluminum, and humus have accumulated in the В hori- 
zon. 


Average composition of selected map 
units 


presents the results of a special study made 
during the survey to determine the composition of 16 
selected map units by the point-intercept transect 
method. These units make up about 80 percent of 
the county. Because of the scale of mapping and the 
characteristic variation of soils, most map units consist of 
more than one taxonomic unit. The map unit is named for 
the taxon of the dominant soil or soils. The taxa of other 
soils in the map unit are considered inclusions. 

The information from notes and observations made in 
the field was used along with the data from this study to 
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determine the composition of the 16 selected map units. 
These 16 map units are described in the section “Soil 
maps for detailed planning.” 

The procedure used was the point-intercept transect 
method (3). Briefly the procedure was first to select rep- 
resentative areas of each selected map unit. Next, identi- 
fy the taxonomic unit at 60-pace intervals along a line 
that transects these areas, crossing at least from the 
edge of an area to the center. Such transects were 
distributed throughout the areas of each map unit. Not 
more than 10 points were observed on any one transect. 

The position of 16 selected map units is 
Those taxonomic units (soil series) 
ransects of the selected map units аге 
divided into three catagories: named series and similar 
series, somewhat contrasting series, and strongly con- 
trasting series. The categories are based on the place- 
ment of the series in the Michigan soil management 
group interpretive system (5). The series listed in the 
named series and similar series column are in the same 
Soil management group; those in the somewhat contrast- 
ing series column are in closely related soil management 
groups. The series listed in the strongly contrasting 
series column are different in use and management from 
those in named and similar series of the map unit. Each 
series listed in the table is described in the section “Soil 
series and morphology." 
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Glossary 


Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely diffi- 
cult. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 

Inches 

to3 

106 

109 

9 to 12 
. оге than 12 

Basal till. Compact glacial till deposited beneath the ice. 

Base saturation. The degree to which material having 
cation exchange properties is saturated with ex- 
changeable bases (sum of Ca, Mg, Na, К), ex- 
pressed as a percentage of the total cation ex- 
change capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, sub- 
ject to flooding. 

Calcareous soil. A soil containing enough calcium car- 
bonate (commonly combined with magnesium car- 
bonate) to effervesce visibly when treated with cold, 
dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse fragments. Mineral or rock particles 2 millime- 
ters to 25 centimeters (10 inches) in diameter. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 centi- 
meters) in diameter. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
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control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
Soils are somewhat similar in all areas. 

Concretions. Grains, pellets, or nodules of various 
Sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic. —When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Control section. The part of the soil on which classifica- 
lion is based. The thickness varies among different 
kinds of soil, but for many it is that part of the soil 
profile between depths of 10 inches and 40 or 80 
inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Depth to rock. Bedrock is too near the surface for the 
specified use. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
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outlets. Seven classes of natural soil drainage аге 
recognized: 
Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 
Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 
Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 
Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 
Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 
Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 
Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 
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Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes the sur- 


face. 
Fast intake (in tables). The rapid movement of water 
into the soil. 


Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock materi- 
al transported by glacial ice and then deposited. 
Also the sorted and unsorted material deposited by 
streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, com- 
monly stratified, deposited by glacial melt water. 
Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transport- 

ed and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by gla- 
ciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial melt water. Many de- 
Posits are interbedded or laminated. 
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Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 centi- 
meters) in diameter. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more decom- 
posed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. Іп the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An ex- 
planation of the subdivisions is given in the 507 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the sur- 
face in which an accumulation of humified organic 
matter is mixed with the mineral material. Also, a 
plowed surface horizon, most of which was originally 
part of a B horizon. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying С horizon. Тһе В һогі- 
zon also has distinctive characteristics such as (1) 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky struc- 
ture; (3) redder or browner colors than those in the 
A horizon; or (4) a combination of these. The com- 
bined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral ІІ precedes 
the letter C. 

R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 
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Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
Soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Light textured soil. Sand and loamy sand. 

Linear. Long and uniform in width. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural 
soil and support little or no vegetation. 

Moderately coarse textured soil. Sandy loam and fine 
sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
and arrangement of those horizons in the soil pro- 
file. 
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Muck. Dark colored, finely divided, well decomposed or- 
ganic soil material. (See Sapric soil material.) 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Nutrient, plant. Any element taken in by a plant essen- 
tial to its growth. Plant nutrients are mainly nitrogen, 
phosphorus, potassium, calcium, magnesium, sulfur, 
iron, manganese, copper, boron, and zinc obtained 
from the soil and carbon, hydrogen, and oxygen 
obtained from the air and water. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
glacial melt water. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is gener- 
ally low in relief. 

Ped. An individual natural soil aggregate, such as a gran- 
ule, a prism, or a block. 

Pedon. The smallest volume that can be called “а soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

less than 0.06 inch 

0.06 to 0.20 inch 

0.2 to 0.6 inch 

0.6 inch to 2.0 inches 

2.0 to 6.0 inches 

6.0 to 20 inches 

more than 20 inches 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, differences in slope, stoniness, and 
thickness. 

PH value. A numerical designation of acidity and alkalin- 
ity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Pitting (in tables). Pits caused by melting ground ice. 
They form on the soil after plant cover is removed. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 
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Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Poor outlets (in tables). Refers to areas where surface 
or subsurface drainage outlets are difficult or expen- 
sive to install. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 

pH 

. Below 4.5 

4.5 to 5.0 

.1 to 5.5 

.6 to 6.0 

1 to 6.5 

.6 to 7.3 

107.8 
91084 

..8.5 to 9.0 

.1 and higher 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rippable. Bedrock or hardpan can be excavated using a 
single-tooth ripping attachment mounted on a tractor 
with a 200-300 draw bar horsepower rating. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, peb- 
bles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream chan- 
nels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sapric soil material (muck). The most highly decom- 
Posed of all organic soil material. Muck has the least 
amount of plant fiber, the highest bulk density, and 
the lowest water content at saturation of all organic 
soil material. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 


Extremely aci 
Very strongly aci 
Strongly acid.. 
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Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Slow refill (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates recog- 
nized in the United States are as follows: 


Millime- 


Very coarse sand... 
Coarse sand. 
Medium sand. 
Fine sand... 


` Less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the mate- 
rial in these horizons are unlike those of the underly- 
ing material. The living roots and plant and animal 
activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates. The 
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principal forms of soil structure are—p/aty (laminat- 
ed), prismatic (vertical axis of aggregates longer 
than horizontal), columnar (prisms with rounded 
tops), blocky (angular or subangular), and granular. 
Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the 
particles adhering without any regular cleavage, as 
in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying sur- 
face layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer," or the "Ар horizon.” 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use and behavior. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," “fine,” ог“ very 
fine." 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress road- 
banks, lawns, and land affected by mining. 

Variant, soil. A soil having properties sufficiently differ- 
ent from those of other known soils to justify a new 
series name, but occurring in such a limited geo- 
graphic area that creation of a new series is not 
justified. 

Weathering. All physical and chemical changes pro- 
duced in rocks or other deposits at or near the 
earth'S surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 


TABLES 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 
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It can be 


ТА growing degree day is an index of the amount of heat available for plant growth. 
calculated by adding the maximum and minimum daily temperatures, dividing the sum by 2, and subtracting 


the temperature below which growth is minimal for the principal crops in the area (509 F). 


2pata recorded in the period 1947-76 at Bad Axe. 
3pata recorded in the period 1948-76 at Harbor Beach. 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


Minimum temperature! 


249 Е ТР — | 389 Е 
or lower | ог lower. 
Probability | | 
Bad {Harbor |Вай {Harbor Bad 
Axe Beach {Axe {Beach Axe 
ЕІ ЖАНЫН | ЈА ks. | are. EK HS 
F T T T T 
Last freezing і i | | 
temperature i H i | 
іп spring: | р | ! 
| | 1 | 
1 year in 10 і i | | 
later than-- 5-03! 4-24 | 5-20! 5-08 5-29| 5-23 
| і 1 | 
2 years in 10 i і і і 
later than-- 4-28) 4-20 | 5-14) 5-03 | 5-24) 5-23 
| | 1 || 
5 years іп 10 i і Н | 
later than-- 4-17} 4-10 | 5-02! 4-25 | 5-15! 5-09 
| | 1 | 
| | | | 
First freezing | і і | 
temperature | i | | 
in fall: i і і і 
| | | | 
1 уеаг іп 10 | і і | 
earlier than-- 110-16110-23 | 9-30110-09 | 9-18110-02 
| | | | 
2 years in 10 | Н i | 
earlier than-- |10-23|10-31 |10-06110-16 gaen 16806 
Н i | 
5 years in 10 і Н i i 
earlier than-- |11-05111-13 110-18110-28 |10-06!10-15 
ا‎ і Н Н Н pes арени 
lRecorded during the period 1930-1974. 
GROWING SEASON LENGTH 
; ER RER 
і Daily minimum temperature 
{| during growing season! 
| mni ene ИРИНА 
Probability | Higher | Higher | Higher 
| than than | than 
| 2H F L 289 Элен зов 
Bad iHarboriBad {Harbor|Bad {Harbor 
5 ____|Ахе {Beach |Ахе {Beach {Axe {Beach 
T T T T 
9 years in 10 |176 | 192 1143 | 164 |120 | 139 
| | і i | 
8 уеагв іп 10 |185 | 200 1 171 1128 | 146 
| | | і 
5 years іп 10 |202 | 216 | | 159 
| і | | 
2 years іп 10 {219 ! 232 і | 172 
| | | і 
1 year in 10 1228 | 241 | | 179 
| 1 i і 


lRecorded during the period 1930-1974. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


T T 
T T 
Map | Soil name } Acres 
symboli i 
I T 
ЗА {Shebeon loam, 0 to 2 percent з1орез- 125,520 | 23.7 
4B {Grindstone loam, 0 to 4 percent slopes 10,380 2.0 
5 iKilmanagh loam------------- 100,530 | 19.0 
6A |Ауоса loamy sand, 0 to 2 percent slopes. 39,845 1.5 
ТА iAubarque loam, 0 to 2 percent slopes 15,135 2.9 
ТВ  {Aubarque loam, 2 to 6 percent slopes 1,240 0.2 
98 {Plainfield sand, 0 to 6 percent slopes. 650 0.1 
9c iPlainfield sand, 6 to 12 percent slopes 410 0.1 
11А {Covert sand, loamy substratum, 0 to 2 percent з1орез-. 3,395 0.6 
12А {Sanilac silt loam, 0 to 3 percent slopes- 10,275 1.9 
138 Gagetown silt loam, 0 to 4 percent slopes. 1,060 0.2 
ТВА | |Вадахе fine sandy loam, 0 to 3 percent slopes 6,860 1.3 
158  iDeerton Variant gravelly loamy sand, 0 to 4 percent slopes- 1,210 0.2 
18 {Tappan loam----- 20,525 3.9 
19 Corunna sandy loam-- --- 7,025 1.3 
20A 1Соуеге sand, 0 to 2 percent зіорез- 4,390 0.8 
23 iFluvaquents, loamy--. 10,385 2.0 
24 iAquents and Histosols, ponded. ‚965 0.9 
268 |Воуег loamy sand, 0 to 6 percent slopes. 3,815 0.7 
26C |Воуег loamy sand, 6 to 12 percent slopes-: 310 0.1 
27 3,655 0.7 
288 overt-Tobico complex, 0 to 6 percent slopes. 6,605 1.2 
29А | |Рірезбопе-Тобісо-Адгіап complex, 0 to 2 percent slopes 2,530 0.5 
30 {Bach silt loam--. 7,995 1.5 
31 {Belleville loamy sand- 7,010 1.3 
320 ІРрізіпГіе14-Соуегі sands 5,355 1.0 
34 iAurelius muck 2,100 0.4 
36A Pipestone sand, 0 to 2 percent slopes-. 7,625 1.4 
38A {Mitiwanga cobbly sandy loam, 0 to 3 percent slopes 3,765 0.7 
39A | |Варзоп loamy sand, 0 to 2 percent slopes----- 2,715 0.5 
NOA asepi loamy sand, loamy substratum, 0 to 2 percent slopes------- 3,460 0.7 
42A уге loamy sand, 0 to 2 percent slopes. 240 0.1 
43 iTobico mucky sandy loam-------------- 4,100 0.8 
ЦЦА |Вадахе cobbly sandy loam, 0 to 3 percent slopes. 1,670 0.3 
45 iGranby loamy sand і 1,315 0.2 
46 iLinwood muck- --- ----! 6,945 1.3 
498 | iGrindstone-Kilmanagh loams, 0 to 4 percent slopes- і 11,150 2.3 
50А |Зпебеоп-Вадахе sandy loams, 0 to 2 percent slopes- 12,805 2.5 
518 |Guelph-Londo loams, 2 to 6 percent slopes. 19,115 3.6 
51C Guelph loam, 6 to 12 percent slopes-- 5,775 1.1 
51D {Guelph loam, 12 to 18 percent slopes- 960 0.2 
538 |5һеһеоп cobbly loam, 0 to 4 percent slopes- 10,820 2.1 
54B Grindstone cobbly loam, 0 to 4 percent slopes. 1,240 0.2 
55 iKilmanagh cobbly loam-. 5,455 1.0 
56A | iRiverdale-Pipestone complex, 0 to 2 percent slopes 5,760 1.1 
57А iLondo loam, 0 to 2 percent slopes- -i 6,155 1.3 
58 iParkhill loam. -i 8,070 1.5 
60 innebog muck. 1,760 0.3 
62 iEssexville loamy sand- 1,210 0.2 
63 {Pits 0.3 
64 {Udipsamments, nearly level. 0.2 
і 0.1 
i 530,015 | 100.0 
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See footnote at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Toa 


Grass- 
legume hay 


beans 
Bu 


Other dry 


Soil name and 
map symbol 


4 


| 
i 
і 
1 
i 


60 


18 


Parkhill 


Pinnebog 


60--- 


Essexville 
Udipsamments 


62--- 


% See description of the map unit for composition and behavior characteristics of the пар unit. 
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[Miscellaneous areas are excluded. 


TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES 


no acreage] 


Total | 
acreage | 


369,945} 
93,360! 
17,580! 
23 өзг! 

ensi 


ass 
— 


Erosion 


Absence of an entry indicates 


TMajor management concerns (Subclass) 
о 


Wetness | problem і Climate 
Q0 j (9) L (е) 
“eres | Keres | Acres 
) || 
I і 
338,150 | 11,620 П ада 
) I 
82,220 | 3,815 р -- 
7,625 | 895 | -- 
I і 
23,595 Н 240 і --- 
) i 

= | 65845 | жы» 
| | 
і | 
| | 
I і 
і і 


SOIL SURVEY 


HURON COUNTY, MICHIGAN 


[Only the soils suitable for production of commercial trees are listed. 


TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


information was not available] 


Soil name and 


Т 
10г41- 


Т “Management concerns otential productiv 
і Equi, Т 


5B- 
Deerton Variant 


Т 
тар symbol inationiErosion | ment {Seedling 
|зутЬо1 |пагага | limita-|mortal- 
| | | tion | 
H H T T 
і і 1 1 
——— 3o {Slight {Slight {Slight 
| В і 
| | і 
l і 
| | | 
| і i 
2o {Slight {Slight {Slight 
Н і 
і і 
і | 
і і 
2w {Slight {Severe {Moderate 
i і 
| | 
Зз {Slight {Slight {Moderate 
i | i 
1 | і 
і i 
і і i 
і | 
1 | | 
—— 3d {Slight Moderate} 
В | | 
і | | 
| i | 
і | | 
------------- 2s |Slight {Slight |Severe 
1 | | 
і і | 
і 1 | 
---------------- Зз {Slight {Slight {Severe 
1 1 | 
і | 1 
| | | 
i Н і 
2o {Slight {Slight {Slight 
Sanilac | | i 
i і i 1 
і і 1 i 
| і і 1 
| | і і 
| і | 1 
13B- i 20 {Slight {Slight {Slight 
Gagetown | і | |: 
| | | i 
|| | | 
i i | і 
d | 2o ISlight {Slight {slight 
Badaxe | i 
1 1 | 
і i 1 
| | | 
i i і 
{Slight |Slight {Moderate 
і і T 
і і 1 
і i 1 
Џ Џ В 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Moderate 


{American basswood- 
{Red maple: 


{Black cherry-- 
{American beech- 


I 
I 

IRed maple-------- 
{Eastern cottonwood. 


{Black ash. 
{American basswood- 
{White ash 


і 
[Red pine---- 


{Northern red oak- 
{American basswood 
{White ash. 
{Sugar maple. 


і 

{White азһ------ 
iBitternut hickory 
iGreen азһ---. 
{American basswood. 
IRed maple 


і 
{Sugar maple--- 
{Northern red оак- 
iEastern white pine 
iQuaking aspen-- 
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Absence of an entry indicates that 


T 
| 
і Trees to plant 


White spruce, Norway 
spruce, eastern white 
pine, northern white- 
cedar. 


White spruce, eastern 
cottonwood. 


ash, black spruce. 


White spruce, black 
spruce, Austrian 
pine, eastern white 
pine. 


| 

1 

і 

Н 

i 

і 

і 

i 

і 

і 

1 

\White spruce, green 
| 

i 

і 

| 

| 

і 

| 

і 

і 

{Northern white-cedar, 
| white spruce, eastern 
| white pine, Austrian 
| pine. 

| 

| Вед pine, eastern 

| white pine, jack 

і pine. 

| 


IRed pine, eastern 
| white pine, black 
| walnut, eastern 

| cottonwood. 


| 
{White spruce, eastern 
| white pine, eastern 
| cottonwood, Norway 
| spruce, northern 
| white-cedar, Austrian 
| ріпе. 


{Red pine, Norway 
| spruce, white spruce, 
| eastern white pine. 


White spruce, Norway 
spruce, eastern white 
pine, northern white- 
cedar. 


Red pine, eastern 
white pine, jack 


і 
і 
і 
| 
I 
I 
і 
і 
і 
| pine. 
| 


96 SOIL SURVEY 
TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
т Management concerns | T Potential productivity T a 
Soil name and T Equip- T T ЊЕ! i 
map symbol ment {Seedling! Wind- | Trees to plant 
limita-{mortal- | throw | i 
tion | ity і hazard i 
| | I 
Severe iModeratelModerateiRed maple. iWhite spruce, green 
i і iWhite ash. | ash, eastern 
i і {American basswood. | cottonwood. 
| i iQuaking aspen-. і 
Severe !Мойегабе|Мойегабе| iEastern cottonwood, 
Н і | white ash, American 
i | sycamore, white ash, 
і | Norway spruce, 
і | Carolina poplar. 
i і 
Slight {Slight {Вей pine, eastern 
i | cottonwood, eastern 
i {Eastern cottonwood, 91 | white pine, black 
{American basswood. | walnut. 
i IWhite oak. - i 
i і i 
Severe Severe |Red maple-------- {Eastern cottonwood, 
і Í white spruce, 
Н {Eastern cottonwoo: | northern white-cedar. 
Н {Northern white-cedar| 45 | 
Н {Swamp white oak. і l 
і {Bur oak---- i 
і iQuaking aspen- і 
і | 
Slight {Slight i Red pine, eastern 
i i cottonwood, eastern 
i і white pine, black 
| walnut. 
Severe iSevere Northern white-cedar. 
i 
| | 
Н Н 
Slight {Slight Red maple----------- White spruce, eastern 
і {Eastern cottonwood, cottonwood, eastern 
I IBitternut hickory-. white pine, Norway 
1 і Spruce, Austrian 
і і ріпе. 
i і 
Severe {Severe {Red maple------ 
i i {Eastern cottonwood 
і {Swamp white oak. 
i {Green ash-----. 
Adrian--- Severe {Severe Red maple--- 
і iQuaking азреп-- 
ї ї iGreen ash- 
і і 
{Severe Severe Northern white-cedar, 
і і eastern cottonwood, 
| | red maple. 
i i isiivar maple--. 
Н 
Blassucees IModerate|Moderate!Red maple. Black spruce, white 
Belleville і i iTamarack spruce. 
і і {Swamp white oak. 
i i iGreen ash. 
i i i 
32C*: і i i 
Plainfield-- {Severe |Slight {Red pine------- Red pine, eastern 
i і {Eastern white pine. white pine, jack 
і і lasek pine---- --- | pine. 
i і 


See footnote at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


د 


fordi- | 
ination {Erosion 
{symbol | пагага 


Soil name and 
map symbol 


3s {Slight 
3w Slight 
36А-. -- 3s {Slight 
Pipestone 
38A-------- 20 ISlight 
Mitiwanga 
Зз iSlight 
я Зз {Slight 
Wasepi 
ГЕ ЕЕЕ Зз {Slight 
5w {Slight 
20 ISlight 
Badaxe 
gosses 5w {Slight 
Granby 
3w Slight 
го |Slight 


See footnote at end of table. 


Severe 


Slight 


Slight 


Slight 


Severe 


Slight 


Severe 


mortal- 


Slight 


Moderate 


Severe 


Slight 


Severe 


Severe 


Slight 


Nanagement concerns 
T Equip- T T 
| ment {Seedling} Wind- 


throw 
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Trees to plant 


Slight 


Severe 


Slight 


Severe 


Severe 


Slight 


iNorthern red oak. 
iRed maple. 
{Eastern cottonwoor 


{Swamp white oak 


1веа maple 
{Eastern cottonwood. 
Bitternut hickory- 


Northern red oak---- 


{Silver maple- 


i 
{Red maple--- 
Northern red oa 
iBitternut hickory- 
iSugar maple- 

{Swamp white oak 


iRed maple. 
iEastern cottonwood. 
iSwamp white oak 


iGreen ash-- 

{White ash 1 66 
{Bitternut hickory---| --- 
iGreen ash------. 66 
American basswood-. 66 
{Red maple-------. 66 
і 

{Red maple--. 40 
{Silver maple. 60 
{American basswood-. 40 
iQuaking азреп----- 45 
{Eastern cottonwood--| 75 
iWhite ash-----------| 40 

Н 

{Red шар1е------ i 56 
{Silver maple. | 82 


{Swamp white oak 


{Sugar maple- 
White ash-- 
{American basswood---| 
{Black cherry. 
і 


Red pine, eastern 
cottonwood, eastern 
white pine, black 
walnut. 


White spruce, eastern 
cottonwood, eastern 
white pine, Norway 
spruce, Austrian 
pine. 


Eastern white pine, 
yellow-poplar. 


Austrian pine, eastern 
white pine, white 
spruce, northern 
white-cedar, eastern 
cottonwood. 


Eastern white pine, 
eastern cottonwood. 


White spruce, black 
spruce, eastern white 
pine, Norway spruce. 


White spruce, Norway 
spruce, eastern white 
pine, northern white- 
cedar. 


Norway spruce, white 
spruce, European 
larch. 


Northern white-cedar, 
black spruce, 
Carolina poplar. 


White spruce, eastern 
cottonwood, 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Soil name and 
map symbol 


10rdi- 
ination 


Management concerns 
=i 


SOIL SURVEY 


Potential productivity 


{Erosion 


| зутьо1 і һагага 


ment 


tion 


Equip- 
limita- 


T T 
{Seedling} 
mortal- | 


Wind- 


throw 


Common trees 


498%: 
Kilmanagh---- 


51C, 51D. 
Guelph 


53B---------------- 


Kilmanagh 


56A*: 
Riverdale. 


30 


20 


20 


20 


30 


2м 


= 


Slight 


Slight 


Slight 


Slight 


Slight 


T 
I 
| 
і 
і 
| 
| 
| 
| 
| 
| 
| 
I 
і 
| 
| 
| 
і 
| 
| 
| 
| 


Slight 


Slight 


Slight 
Slight 
Slight 


Slight 


| 
| 
| 
| 
І 
| 
| 
| 
I 
і 
і 
і 
і 
і 
|| 
| 
| 
і 
і 


See footnote at end of table. 


Severe 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Severe 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight Slight 


Slight {Slight 


Slight {Slight 


Slight Slight 
Moderate 
Moderate 


Slight 


Severe {Slight 


р 
Moderate Red пар1е----. 
{Swamp white oak- 
iGreen ash 


Red maple---- 
Swamp white oak. 
G 


T 
і 
i 
i 
- 
і 
i 
iGreen азһ----. 
i 

| 


iWhite ash---- 
iBitternut hickory- 
{Green ash---- 
{American basswood- 
{Red maple---- 


і 

1 

{Sugar тар1е--. 
{Northern red oak: 
і 

1 

і 


Black cherry. 


{Green ash---- 
{Northern red oak 


American 
{Eastern cottonwood--| 
{White ash-----------| 65 
і і 


-| 611 
| 
і 


i 
1 


| 
I 
| 
| 
І 
і 
і 
І 
| 
I 
і 
I 
I 
і 
і 
і 
і 
| 
| 
{ 
і 
I 
I 
I 


i 
{Sugar maple-- 
{Northern red oak: 
{White oak- 

{Black cherry. 


і 
{white азһ---- 
iBitternut hickory- 
iGreen ash---- 
{American basswood- 
| вед maple. 
і 


і 
і 


{Sugar maple- 
{White ash- 
{American basswood- 
“Black cherry---- 


66 


Northern red oak 
| Вей maple 
{Eastern cottonwood--| 
{American Баззноой---! 


Red maple 
Eastern cottonwood- 
Bitternut һіскогу- 


Trees to plant 


White spruce, green 
ash, black spruce. 


White spruce, Norway 
spruce, eastern white 
pine, northern white- 
cedar. 


White spruce, Norway 
Spruce, eastern white 
pine, northern white- 
cedar. 


White spruce, eastern 
white pine, black 
walnut, yellow- 
poplar. 


White spruce, eastern 
cottonwood, Norway 
spruce, black spruce, 
eastern white pine, 
red pine. 


White spruce, eastern 


white pine, black 
walnut, yellow- 
poplar. 


White spruce, Norway 
spruce, eastern white 
pine, northern white- 
cedar. 


White spruce, eastern 
cottonwood. 


White spruce, green 
ash, black spruce. 


White spruce, Norway 
spruce, eastern white 
pine, European larch. 


White spruce, eastern 
cottonwood, eastern 
white pine, Norway 
spruce, Austrian 
pine. 


HURON COUNTY, MICHIGAN 


TABLE 7.--WOODLAND MANAGEMEN 


T AND PRODUCTIVITY--Continued 
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———1i 
Soil name and 


T 
lordi- 


Management concerns 
V Conse: 


— T Potential product 


iur 


green ash, American 
sycamore, eastern 


| 
map symbol Ination|Erosion | wina | Common trees Site | Trees to plant 
isymbolihazard | Limite | і throw index} 
і i | hazard і 
T T T 
i і i 
Б7А---------------- | го |Slight {slight {Slight iWhite spruce, eastern 
Londo і i i | cottonwood, Norway 
і і i 1 spruce, black spruce, 
і і і | eastern white pine, 
i і і {American basswood | гей pine. 
і і i iEastern cottonwood 1 
і і і IWhite ash--- i 
і і i і 
58-------- | 2w |Slight {Severe |Мойегабе|Мойегаве! 66 White spruce, green 
Parkhill і i i i 66 | ash, eastern 
| і } {American basswood 66 | cottonwood, northern 
i Н і {Swamp white oak --- | white-cedar, 
і і і і Carolina poplar. 
H г і і 
60----- | 3w {Slight {Severe {Severe {Severe {Red maple. 55 ! 
Pinnebog і i |Тапагаск--- що | 
| i {Northern white-cedar} 21 | 
i i {Black ash----. 
Н Н iQuaking азреп-- 
і i H 
62------------- ----| Sw {Slight {Severe Severe |White ash-------- White spruce, paper 
Essexville i i birch, red maple, 
i і 
і | 
Н | 
i 


% See description of 


the map unit for composition 


and behavior characteristics of th 


і 
i 
| cottonwood, 
i 


e map unit. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


Trees having predicted 20-year average heights, in feet, of-- 
Soil name and Т Т 


+ 
I 


map symbol «8 8-15 16-25 i 26-35 >35 
Н Н 
| і 
ЗА-- --- Silky dogwood, {Northern white- {Norway зргисе- Green ash, 
Shebeon American | cedar, eastern | European alder, 
cranberrybush. | | white pine, white} Carolina poplar. 
| spruce, Austrian | 
| pine. 
ав. --- White spruce, iNorway spruce, гей! --- Carolina poplar. 
Grindstone autumn-olive, і pine, Austrian | 
late lilac, silky} pine, American 
dogwood. 1 mountainash, i 
| eastern white і 
| pine. | 
і і 
5. --- Silky dogwood, {Northern white- | Green ash, 
Kilmanagh Amur privet. | cedar, eastern | Carolina poplar. 
| white pine. і 
| i 
6A-----. --- Silky dogwood, iWhite spruce, | --- Carolina poplar, 
| | 
| | 
| | 
| | 
| 
| 
| 
| 


olive, late 
lilac. 


white pine. 


Avoca American black spruce, green ash. 
cranberrybush, northern white- 
Tatarian cedar, Austrian 
honeysuckle, late! pine, eastern 
lilac, white pine. 
ТА, TB-- --- Amur privet, silky|Northern white- Carolina poplar. 
Aubarque dogwood, Siberian} cedar, Austrian 
crabapple. pine, Norway 
spruce. 
9B, 9с-- Manyflower Lilac--- {Norway spruce, Eastern white 
Plainfield cotoneaster. | Siberian pine, red pine, 
| peashrub. jack pine. 
Tatarian Autumn-olive, Amur|White spruce, Scotch pine, Carolina poplar. 
honeysuckle. privet. | Austrian pine. eastern white 
| pine, Norway 
| spruce. 
124------ -- | --- Late lilac iWhite spruce, Eastern white Carolina poplar. 
Sanilac i | northern white- | pine, red pine. 
і | cedar, Austrian 
| | pine, Siberian 
і | erabapple. 
i і 
{Tatarian Blue spruce, Amur [White spruce, red |Когнау spruce-----iCarolina poplar. 
| honeysuckle. privet, autumn- | pine, eastern 
i 


Silky dogwood, Northern white- Green ash, 


American cedar, eastern European alder, 
cranberrybush. white pine, white Carolina poplar. 
spruce, Austrian 
pine. 
--- Tatarian American Jack pine, eastern --- 
Deerton Variant honeysuckle, mountainash. white pine, red 


autumn-olive, 
lilac. 


pine. 


Northern white- 
cedar, eastern 
white pine. 


Green ash, 
Carolina poplar. 


Arrowwood, Amur 
privet, silky 
dogwood. 


Norway spruce-- 


Tappan 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
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honeysuckle, 


294%: 


Tobico----------- 


Adrian----------- 


|| Trees having predicted 20-year average heights, in feet, оГ-- 
Soil name and | T T 
map symbol i «8 i 8-15 і 16-25 26-35 і 235 
Т T— T I 
| і | і 
19---------------- {American {Austrian pine, iGreen ash, eastern --- {Carolina poplar. 
Corunna | cranberrybush. | | white spruce, | white pine, і 
| silky dogwood. | northern white- і 
і | седаг, Могнау і і 
Н | spruce. i | 
| 1 і 
20А--------------- Табагіап jAutumn-olive, AmuriWhite spruce, {Scotch pine, {Carolina poplar. 
Covert honeysuckle, | privet. | Austrian pine. | eastern white 
| | pine, Norway | 
| | spruce, | 
i 
23*. i і 
Fluvaquents і | 
і 
24%; | i 
Aquents. і і 
і 
Histosols. | | 
| 
268, 26C Silky dogwood-----|Autumn-olive, Red pine, Eastern white | --- 
Воуег Vanhoutte зрігеа, | tamarack. pine, jack pine, 
| Tatarian Scotch pine, | 
| honeysuckle, white ash. і 
| Amur privet. | 
| 
27 lArrowwood, silky |Татагаск, northern --- і == 
Filion | dogwood, white-cedar, | 
| hawthorn, Amur eastern white | 
| privet, ріпе, Ногнау | 
| whitebelle spruce. | 
| honeysuckle, і 
| Siberian i 
| crabapple. i 
| 
28B*: 1 i 
Covert----------- Tatarian {Autumn-olive, AmuriWhite spruce, Scotch pine, iCarolina poplar 
і 
і 
| 
| 
| 
і 
| 
і 
і 
і 
і 
і 
і 
| 


See footnote at end of table. 


privet. 


Austrian pine, 
silky dogwood, 


American 
cranberrybush, 
Tatarian 
honeysuckle. 


Austrian pine, 
silky dogwood. 


Silky dogwood, 
white spruce. 


Austrian pine, 
silky dogwood, 
whitebelle 
honeysuckle, 
lilac. 


late 


Silky dogwood, 
Amur privet, 
Austrian pine. 


Austrian pine. 


Northern white- 
cedar. 


White spruce, 
Austrian pine, 
European larch, 
northern white- 
cedar. 


Northern white- 
cedar. 


| 
і 
| 
Austrian pine--- 
| 
| 
1 
і 


iGreen ash, 
| northern white- 
cedar, eastern 
white pine. 


Black spruce, 
northern white- 
cedar, eastern 
white pine, 
Norway spruce. 


eastern white 
pine, Norway 
spruce. 


Northern 
white-cedar, 
Carolina poplar, 
Scotch pine. 


Carolina poplar. 


Carolina poplar. 


Carolina poplar. 


Carolina poplar. 


Carolina poplar. 


cotoneaster. 


Siberian 
peashrub. 


pine, red pine, 
jack pine. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
T Trees having predicted 20-year average heights, In fest, of-- — < — — 
Soil name and | + T 
map symbol | <8 8-15 16-25 26-35 235 
T 
заст: 1 
Plainfield-- |Manyflower Norway spruce, Eastern white --- 
і 
і 
| 


Табагіап 
honeysuckle, 


Covert---- 


Silky dogwood--- 


Aurelius 


| 
| 
| 
Н 
| 
| 
і 
і 
i 
і 
Рірезбопе | 
i 
і 


38А-. 
Mitiwanga 


46. 
Linwood 


і 
i 
| 
| 
i 
i 
| 
і 
i 
i 


See footnote at end of table. 


Autumn-olive, Amur 
privet. 


Austrian pine, 
Amur privet, 
nannyberry 
viburnum, 
northern white- 
cedar. 


American 
cranberrybush, 
Tatarian 
honeysuckle. 


Medium purple 
willow, gray 
dogwood, silky 
dogwood, American 
cranberrybush, 
redosier dogwood, 
hawthorn. 


Blue spruce, 
Tatarian 
honeysuckle, 
silky dogwood, 
American 
cranberrybush, 


Silky dogwood, 
Tatarian 
honeysuckle. 


Silky dogwood, 
American 
cranberrybush, 
Tatarian 
honeysuckle. 


Austrian pine, 
silky dogwood. 


Silky dogwood, 
American 
сгапбеггубизћ. 


Silky dogwood, 
Amur privet, 
white spruce, 
Austrian pine. 


I 


White spruce, 
Austrian pine. 


White spruce, 
Austrian pine, 
European larch, 
northern white- 
cedar. 


rthern white- 
edar, Norway 
pruce. 


No 
с 
зі 


Austrian pine, 
eastern white 
pine, northern 
white-cedar. 


Eastern white 
pine, Scotch 
pine, northern 
white-cedar. 


White spruce, 
black spruce, 
northern white- 
cedar, Austrian 
pine. 


Northern white- 
cedar. 


Northern white- 
cedar, eastern 


white pine, white 


spruce, Austrian 


pine. 


Eastern white 
pine, northern 
white-cedar, 
Norway spruce, 
tamarack. 


Scotch pine, 
eastern white 
pine, Norway 
spruce. 


Carolina poplar. 


Carolina poplar. 


Carolina poplar. 


European alder, 
pin oak, poplar, 
eastern white 
pine. 


Norway spruce, red 
pine. 


Carolina poplar, 
European alder, 
green ash. 


Carolina poplar. 


| 
і 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
і 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
І 
| 
| 
| 
| 


Norway spruce Green ash, 
European alder, 


Carolina poplar. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 
: 


Soil name and 
map symbol 


«8 


8-15 


16-25 


і 
| 


26-35 >35 


ц9вж: 
Grindstone- 


504%: 
Shebeon 


518%; 
Guelph--- 


Londo---- 


51C, 510- 
Guelph 


53B-- 
Shebeon 


54В-- 
Grindstone 


See footnote 


end of 


table. 


і 
і 
і 


nite spruce, 
autumn-olive, 
late lilac, silk 
dogwood. 


Silky dogwood, 
Amur privet. 


Silky dogwood, 
American 
сгапђеггуђизћ. 


Silky dogwood, 
American 
cranberrybush. 


White spruce, 
Табағіап 
honeysuckle, 
autumn-olive, 
late lilac, Amur 
privet, Persian 
lilac, silky 
dogwood. 


Amur privet------- 


White spruce, 
Tatarian 
honeysuckle, 
autumn-olive, 
late lilac, Amur 
privet, Persian 
lilac, silky 
dogwood. 


Silky dogwood, 
American 
eranberrybush. 


White spruce, 
autumn-olive, 
late lilac, silky 
dogwood. 


Norway spruce, red} 
pine, Austrian 
pine, American 
mountainash, 
eastern white 
pine. 


orthern white- 
cedar, eastern 
white pine. 


orthern white- 
cedar, eastern 
white pine, white 
spruce, Austrian 
pine. 


Northern white- 
cedar, eastern 


white pine, white 
spruce, Austrian 
pine. 


astern white 
pine, Norway 
spruce, Austrian 
pine. 


i 
] 
i 
| 


iWhite spruce, 
northern white- 


cedar, black 
spruce, blue 
spruce, European 
larch. 


Eastern white 
pine, Norway 
spruce, Austrian 


i 
і 
i 
| 
Н 
i 
і 
! 
і 
і 
i 
i 
pine. | 
і 
і 


Northern white- 
cedar, eastern | 
white pine, white} 
spruce, Austrian 
pine. 

Norway spruce, red 

pine, Austrian 

pine, American 
mountainash, 
eastern white 
pine. 


Carolina poplar. 


Green ash, 
Carolina poplar. 


Norway зргисе--. 


Norway spruce-----iGreen ash, 
European alder, 


Carolina poplar. 


Norway spruce- Green ash, 
European alder, 


Carolina poplar. 


Carolina poplar. 


Carolina poplar, 
green ash. 


Red pine-- Carolina poplar. 


Green ash, 
European alder, 
Carolina poplar. 


Norway spruce--- 


Carolina poplar. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soil name and 
map symbol 


SOIL SURVEY 


Trees having predicted 20-year average heights, In feet, oft з 


«8 


8-15 


16-25 26-35 


235 


55- 
Kilmanagh 


564%; 
Riverdale. 


Pipestone---- 


58--- 
Рагкһі11 


Еззехуі11е 


63%. 
Pits 


64%, 
Udipsamments 


і 
і 
| 
| 


Silky dogwood, 


T 
i 
| Amur privet. 


Silky dogwood, 
Tatarian 
honeysuckle, 
American 
cranberrybush. 


American 
cranberrybush, 
Tatarian 
honeysuckle. 


Amur privet. 


Silky dogwood, 
Amur privet. 


silky dogwood, 
Tatarian 
honeysuckle, 
white spruce. 


Amur privet, 
hawthorn, silky 
dogwood. 


Redosier dogwood, 


Northern white- 
cedar, eastern 
white pine. 


White spruce, 
eastern white 
pine, northern 
white-cedar, 
Austrian pine. 


White spruce, 
Austrian pine, 
European larch, 
northern white- 
cedar. 


White spruce, 
northern white- 
cedar, black 
spruce, blue 
spruce, European 
larch. 


Northern white- 
cedar, eastern 
white pine, green 
ash. 


Austrian pine, 
eastern white 
pine, tamarack. 


Northern white- 
cedar, Norway 
spruce, Scotch 
pine. 


Eastern white 
pine, tamarack, 
Norway spruce, 
northern white- 
cedar. 


Norway spruce---- 


Norway spruce---- 


Norway spruce---- 


iGreen ash, 
Carolina poplar. 


Carolina poplar. 


Carolina poplar, 
green ash. 


{Carolina poplar. 


* See description of the map unit for composition and 


behavior characteristics of the map unit. 
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TABLE 9.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 
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See text for definitions 


of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 
Т Т T 
Soil name and Camp areas | Picnic areas Playgrounds Paths and trails} Golf fairways 
map symbol і i 
і 
еуеге: Moderat Severe: Moderate: Moderate: 
wetness, wetness. wetness, wetness, wetness. 
percs slowly, percs slowly. 
f. 


Severe: 
wetness, 
Severe: Moderate: 
| wetness. wetness, 
1 too sandy. 
| Зеуеге: Зеуеге: 
| peres slowly, | wetness. 
| wetness, 
і 
| Зеуеге: уеге: 
Plainfield | too sandy. оо sandy. 
і 
9c- | Зеуеге: уеге: 
Plainfield 1 too sandy, оо sandy. 
| 
| 
11A- | Зеуеге: Зеуеге: 
Covert | too sandy. too sandy. 
| 
12А----- 
Sanilac | wetness, wetness. 
| 
iModerate: Moderat 
wetness, wetness. 


peres slowly. 


Severe: 
wetness, 
peres slowly. 


Moderate: Moderate: 

Deerton Variant small stones, | too sandy. 
too sandy. 

18-- Severe: Severe: 

Tappan wetness, wetness. 
floods. 

19- Severe: 

Corunna wetness. 

20А-. Severe: 

Covert оо sandy. too sandy. 

23%. 

Fluvaquents 


Т 
і 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
I 
| 
| 
| 
| 
і 
і 
| 
і 
| 
! 

evere: Moderate: 
| 
і 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
{ 
I 
I 
I 
і 
I 


See footnote at end of table. 


Severe: 
peres slowly. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 


Severe: 
wetness, 
р 


eres slowly. 


evere: 
too sandy. 


е 
slope, 
t 


etness. 


Moderate: 
slope, 
wetness, 
peres slowly. 


Severe: 
wetness, 
peres slowly. 


Severe: 
small stones. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


evere: 
too sandy. 


Moderate: 
too sandy, 
wetness. 


Moderate: 
wetness. 
evere: 
too sandy. 
Severe: 

too sandy. 
Severe: 


e 
too sandy. 


Moderate: 
wetness. 


Slight. 
Moderate: 
wetness. 


Moderate: 
too sandy. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
too sandy. 


Slight. 


Severe: 
wetness, 
floods. 


Moderate: 
too sandy, 
wetness. 


Severe: 
wetness. 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 


е 
too sandy. 


Moderate: 
wetness, 


Moderate: 
wetness, 


Moderate: 
wetness, 


Moderate: 
too sandy, 
small stones, 
thin layer. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


Severe: 
too sandy. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 
T —1— T 
Soil name and | Camp areas Picnic areas Playgrounds Paths and trails} Golf fairways 
map symbol i | 
| | 
ا تات‎ 
24%; 
Aquents. 


Histosols. 


29A*: 


| 
| 


і 
і 


Belleville 


заст: 
Plainfield 


Covert-- 


Aurelius 


See footnote at end 


T 
1 
і 
T 
1 
і 
Moderate: Moderate: 
too sandy. | too sandy. 
Moderate: Moderate: 
too sandy, 1 too sandy, 
slope. | slope. 
і 
Severe: | Зеуеге: 
floods, | wetness, 
wetness, | 
percs slowly. | 
Severe: | Зеуеге: 
too sandy. 1 too sandy, 
| 
еуеге: {Severe 
floods, | ексезз humus, 
wetness, | wetness. 
excess humus. | 
| 
р 
еуеге: | Зеуеге: 
wetness, | wetness, 
too sandy. 1 too sandy. 
| 
еуеге: | Зеуеге: 
floods, 1 excess humus, 
wetness, | wetness. 
excess humus. | 
і 
еуеге: | Зеуеге: 
wetness, | wetness, 
floods, | excess humus. 
excess humus. | 
Severe: | Зеуеге: 
wetness, | wetness. 
floods. і 
і 
Severe: iSevere: 
wetness, wetness. 
floods. 
Severe: vere: 


too sandy. 


Severe: 
too sandy. 


Severe: evere: 
floods, wetness, 
wetness, excess humus. 


excess humus. 


of table. 


i 
Н 
1 
I 
і 


excess humus. excess humus. 


і 
і 
| 
1 
Moderate: Moderate: IModerate: 
small stones, too sandy. 1 too sandy. 
slope. | 
1 
Severe: Moderate: Moderate: 
slope. too sandy. 1 too sandy, 
| slope. 
і і 
| Зеуеге: Severe: iSevere: 
| small stones, | wetness. | wetness, 
| wetness, | floods, 
| floods, | small stones. 
| і 
р і 
| Зеуеге: Severe: ISevere: 
| too sandy. too sandy. | too sandy. 
| і 
| Зеуеге: | Зеуеге: | Зеуеге: 
| floods, | excess humus, | wetness, 
| excess humus, | wetness. | floods. 
| wetness. і і 
| | і 
| | | 
{Severe: | Зеуеге: еуеге: 
| too sandy, | too sandy. | wetness, 
| wetness. i | too sandy. 
| | | 
| Зеуеге: | Зеуеге: | Зеуеге: 
| floods, | ехсезз humus, | wetness, 
1 excess humus, | wetness. | floods. 
| wetness. 1 | 
і | | 
| Зеуеге: | Зеуеге: | Зеуеге: 
| wetness, | wetness, | excess humus, 
| floods, | excess humus. | floods, 
| excess humus. | | wetness, 
| і | 
| Зеуеге: | Зеуеге: | Зеуеге: 
| мебпезз, | wetness. | wetness, 
| floods, і | floods. 
| | | 
| Зеуеге: | Зеуеге: | Зеуеге: 
| wetness, | wetness. | floods, 
} floods. i | wetness. 
| | і 
i | H 
ISevere: ISevere: | Зеуеге: 
| slope, | too sandy. | too sandy. 
| too sandy. | | 
| | і 
Severe: | Зеуеге: Severe: 
1 too sandy. 1 too sandy. 1 too sandy. 
р і | 
ISevere: | Зеуеге: | Зеуеге: 
| floods, | wetness, | floods, 
| wetness, | excess humus. | wetness, 
і ї і 
Џ Џ Џ 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 
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slope. 


evere: 
wetness. 


Moderate: 
wetness, 


Moderate: 
wetness. 


T Т T 
Soil name and | Camp areas | Picnic areas | Playgrounds {Paths and trails} Golf fairways 
map symbol | | і | 
| | | | 
| | | | 
i i і Н 
36A---. - | Зеуеге: | Зеуеге: | Зеуеге: беуеге: 
Рірезбопе | wetness, 1 wetness, | too sandy, | too sandy. wetness, 
| too sandy. | too sandy, | wetness, | too sandy. 
384. Severe: IModerate: | Зеуеге: {Moderate: Severe 
Mitiwanga wetness. | wetness. | wetness. | wetness. wetness, 
i і і і thin layer. 
| | і 
Severe: iModerate: | Зеуеге: Moderate: Moderate: 
| wetness. | wetness, | wetness. | wetness, wetness, 
| | too sandy. i | too sandy. too sandy. 
і | 1 1 
| Зеуеге: Moderate: Severe: Moderate: Moderate: 
| wetness. | wetness, | wetness. | wetness, wetness, 
| | too sandy. Н 1 too sandy. too sandy. 
i і i | 
| Зеуеге: iModerate: iSevere: Moderate: Moderate: 
| wetness, | wetness, | wetness, | wetness, too sandy, 
| floods. | too sandy, | floods. | too sandy, wetness, 
| | floods. | | floods. thin layer. 
і i | | 
| Ѕеуеге: | Зеуеге: | Земеге: | Зеуеге: Severe: 
| floods, | excess humus, | floods, | excess humus, | wetness, 
| wetness, | wetness. | excess humus, ! wetness. floods. 
| excess humus. | | wetness, і 
і і і і 
| Зеуеге: 1 Модегабе: iSevere: iModerate: Moderate: 
| wetness, | wetness. | small stones, | wetness. wetness, 
| peres slowly. | | wetness, і small stones, 
i i | peres slowly. | 
1 | | і 
| Зеуеге: | Зеуеге: | Земеге: | Зеуеге: Severe: 
| floods, | wetness, | wetness, | wetness. wetness, 
| wetness. i | floods. | floods. 
і | Н | 
| Зеуеге: {Severe: iSevere: | Зеуеге: Severe: 
| floods, | wetness, | excess humus, | wetness, wetness, 
| wetness, | excess humus. | wetness, | excess humus. floods, 
| excess humus. | | floods. | excess humus. 
і і | | 
498%; i | і і 
Grindstone-. ібеуеге: {Moderate: {Severe: | Slight. 
| peres slowly. | wetness. | peres slowly. | 
| | і | | 
Kilmanagh-- Severe: | Зеуеге: | Зеуеге: | Зеуеге: Severe: 
1 wetness, | wetness. | wetness, ¦ wetness. | wetness, 
| floods. | floods. і | floods. 
| ! | | 
50A*: ! і і i 
Shebeon---- | Зеуеге: Moderate Severe: Moderate: | 
| wetness, | wetness. wetness, | wetness. | 
| peres slowly, | peres slowly. | і 
| floods. | р i 
| | | і 
Severe: {Moderate Severe: Moderate: i 
wetness, | wetness. wetness, | wetness, H 
peres slowly. | регоз slowly. | | 
і і і 
| i і 
Moderate: iSlight-------- {Slight. 
і 
| 
Џ 


See footnote at 


end of table, 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 
map symbol 


T 
Ріспіс areas Playgrounds Paths and trails} Golf fairways 


Т 
| 
і 
Т I Н 
| i | 
Moderate: | Зеуеге: | Moderate: 
| slope. | slope. i slope. 
і і і 
|Беуеге: | Зеуеге: {Moderate: Severe: 
1 slope. | slope. | slope. slope. 
і i | 
Severe: Moderate: Severe: Moderate: Moderate 
Shebeon | wetness, | wetness, 1 wetness, | wetness, small stones 
| peres slowly, | small stones. | small stones, | small stones. | wetness 
1 floods. і | peres slowly. 
| і | і 
5l B------. | Зеуеге: {Moderate: | Зеуеге: Moderate: Moderate: 
Grindstone | percs slowly. | wetness, Í small stones, | small stones. | small stones 
і | small stones. | peres slowly. 
| | і і 
55------- |Severe: |Беуеге: |бемеге: ISevere: Severe 
Kilmanagh | wetness, | wetness, 1 wetness, 1 wetness. wetness, 
| floods. | 1 floods. | floods. 
| і і | 
56А*: і | | і 
Riverdale------------ | Зеуеге: Moderate: | Зеуеге: Moderate: Moderate 
wetness. | wetness, | wetness. 1 wetness, wetness, 
1 too sandy, | | too sandy. too sandy. 
| ! і 
Severe: iSevere: |бемеге: | Зеуеге: Зеуеге: 
wetness, | wetness, 1 too sandy, 1 too sandy. wetness, 
too sandy. | too sandy. | wetness. | too sandy. 
| | 1 
Severe: Moderate: {Severe: Moderate: Moderate 
wetness. | wetness. | wetness. | wetness. wetness. 
і i | 
Severe: {Severe: {Severe: | емеге: Severe: 
Parkhill | wetness, | wetness. | wetness, | wetness, wetness, 
| floods. і | floods. і floods. 
| | і | 
60-- |5еуеге: {Severe: | Зеуеге: | Зеуеге: Severe 
Pinnebog Í excess humus, | excess humus, | excess humus, | excess humus, | floods, 
| floods, | wetness. | floods, | wetness. wetness, 
| wetness. і | wetness. | excess humus. 
| | | і 
62 | Severe: Severe: | Зеуеге: | Зеуеге: Зеуеге 
Essexville | floods, | wetness. | wetness. | wetness. wetness 
| wetness. | | і 
1 | | | 
63%. | | | і 
Рісз | | | | 
i i і і 
64*. і і і i 
Udipsamments | і | і 
і | | H 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS 


Absence of an entry indicates that the 


[See text for definitions of "good," "fair," "poor," and "very poor." 
soil was not rated] 


TPotential as habitat for-- 
Т 
iwildlife|wildlife|wildlife 


Wetland {Shallow |Ореп1апа Woodland Wetland 


Т 


plants | water 


at elements 


or ha 
ceous | trees 
plants 


Potential 
herba- 


T 


Grain 
and seed 


Soil name and 
map symbol 


areas 


T 

|Сгаззез | 
and | 

legumes | 


сгорз 
Good 


Т 
| 
| 
| 
| 
у 
Т 
і 
і 
і 
і 
і 
і 
і 
| 
| 
| 
| 


Grindstone 
Kilmanagh 
Aubarque 


ЗА----------------- 16009 
Shebeon 


4В----------------- 


= 
5 
° 
= 
1 
1 
Н 
i 


x 
5 
° 

є 

1 
1 
1 
1 


Aubarque 


poor. 


Plainfield 


= 
Е 
5 
з 
° 
E] 
3 
o 


9c- 
Plain 
114----. 
Covert 
12А- 
Sanilac 
138 


----|Уегу 


15B---- 


poor. 


Deerton Variant 
Corunna 
Fluvaquents 

24*: 

Aquents. 
Histosols. 
Boyer 


268, 26С----------- 


23%. 


See footnote at end of table. 
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ог-- 


аз hab 
wildlifeiwildlife 
Fi 
Fi 


а 
T 
Woodland|Wetland 


TPotentia 


T 


T 


ы 
бао n ~ ы ы - 
© о © 5 “< < < 4 
а о о 5 ° - s E] 
"n ое ш & ш & 
[o h- UM ЕЕ НИЕ ЕЕ 
= 
5 
Е š 
° 33 
Е ы. к в в з >° 
° 6 6 5 9 5 ° vo 
о о 5 ° ° ° s a 
В ы. m$ 0 6 : >» 
з 
9 
ба і 
i| 39 ы 
зо 5 p ы s ze ve 
= ° с ° ° 5 ° я о о 
«| 55 & o $ ° ° о а ° 9 
|5]| = - о а а ош о о 
Ново 
СЕРЕ 
Нос 
loto 
o^ 
of E 
М 
| — 


T 
і Grain 


nd seed} 


iGrasses 
and 
crops legumes | plants 


oor 


| Роог 


і 
і 


Soil name and 
map symbol 
Shebeon-----------iGood 


1 
i 
1 
i 
1 
Н 
1 
1 
1 
1 
° 
x 
s 
З 
З 
a 


Kilmanagh------- 


Pipestone---------iFair 
50A*: 


1 
i 

з 
a 
- 
š 
= 
з 
~ 


Grindstone-. 


о 
5 
5 
Я 
v 
a 


Tobico- 
Aurelius 
Badaxe 
Linwood 


46-----------------|Уегу 


444--------------- 


294%: 
31- 

3ac*: 
WBF: 


See footnote at end of table. 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


iwildlifeiwildlifeiwildlife 


TPotential as habitat Ғог-- 
T 


Wetland Shallow |Openland{WoodlandjWetland 


і 
erous | plants | water 
| | агеаз 


Conif- 
plants 


T 


iHardwood 
| trees 


ceous 
plants 


Potential for habitat elements 
herba- 


{Grasses 
and 


Grain 


Soil name and 
map symbol 


and seed 
crops 


Guelph------------|Good 


518%: 


Shebeon 


Grindstone 
Kilmanagh 
Riverdale-------- 


5ув-- 
55- 
56А%: 


Pinnebog 


62---- 


Essexville 
Udipsamments 


Pits 


63%. 
6%, 


* See description of the пар unit for composition and behavior characteristics of the map unit. 


112 


TABLE 11.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


SOIL SURVEY 


See text for definitions of 
Absence of an entry indicates that the soil was not rated] 


Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and 
map syubol excavations without with commercial and streets landscaping 
basements basements buildings 
ЗА-- Severe: evere: Severe: evere: Severe: Moderate: 
Shebeon wetness. wetness. wetness. | wetness. frost action, | wetness. 
1 wetness. 
i і 
ЦВ----------------!беуеге: Moderate: Severe: |Мойегабе: Sever Slight. 
Grindstone | wetness. wetness. wetness. | wetness. frost action, 
і low strength. 
5 Severe: Severe: Severe: | Зеуеге: Severe: Severe: 
Kilmanagh wetness, wetness, wetness, | wetness, frost action, | wetness, 
| floods. floods. floods. | floods. wetness, floods. 
| floods. 
6А----------------| Severe: Severe: Severe: Severe: Moderate: |Модегаће: 
Ачоса | wetness. wetness. wetness. 1 wetness. frost action, | too sandy, 
і і wetness. | wetness. 
і і 
ТА, TB-- | Зеуеге: Зеуеге: Severe: iSevere: Severe: | Зеуеге: 
Aubarque | wetness. wetness. wetness. | wetness. frost action, | wetness. 
i і wetness. і 
9B----------------|Severe: Slight- Slight-- Severe: 
Plainfield | eutbanks cave. | too sandy. 
і | 
і і 
9С----------------|Зеуеге: Moderate: Moderate: Severe: Moderate: iSevere: 
Plainfield | eutbanks cave.} slope. slope. slope. slope. | too sandy. 
114--- iSever Moderate: Severe: Moderate: Moderate: iSevere: 
Covert | cutbanks cave,| wetness, wetness. wetness, wetness. | too sandy. 
| wetness, shrink-swell. shrink-swell. i 
| too clayey. i 
і 
124-------: {Sever еуеге: Severe: еуеге: Зеуеге: loderate: 
Sanilac wetness, wetness. wetness, wetness. frost action. | wetness. 
cutbanks cave. 
13B---------------|Severe: Moderate: Severe: Severe: Moderat. 
Gagetown wetness. | wetness. wetness. frost action. | wetness. 
Sever: Severe: Sever Severe: oderat 
wetness. wetness. wetness, frost action. | wetness. 
Severe: Moderate: Severe: Moderate: Moderate: Moderate: 
Deerton Variant | depth to госк.| depth to rock.| depth to госк.! depth to rock.} depth to госк.! too sandy, 
small stones, 
thin layer. 
18-- Severe: Severe: Severe: Severe: Severe: еуеге: 
Таррап wetness, wetness, wetness, wetness, wetness, wetness, 
floods. floods. floods. floods. floods, floods. 
frost action. 
19---- Severe: Severe: Severe: Severe: Severe: Severe: 
Corunna | wetness, wetness, wetness, wetness, wetness, wetness, 
1 floods. floods. floods. floods. floods, floods. 
i frost action. | 
| і 
20А--------------- | Severe: Moderate: Severe: Moderat Moderate: {Severe: 
Covert | cutbanks cave, wetness. wetness. wetness. wetness. 1 too sandy. 
| wetness, і 
| 
23*. | і 
Fluvaquents і і 
i Н 
24%; 1 | 
Aquents. i i 
і і 


See footnote 


at end of table. 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 
T T T T 
Soil name and | Shallow | Dwellings | Dwellings Small Local roads | Lawns and 
map symbol | excavations | without Н with commercial and streets | landscaping 

+ і basements 1 basements buildings 1 

T T T T 

| i | 1 
24%; | і і і 
Histosols. 1 i і | 

| i | | 

ібеуеге: {Slight-------. і IModerate: 

| cutbanks сауе. | і 1 too sandy. 

| | і | 

| Зеуеге: Moderate: Moderate: Severe: Moderate: Moderate: 

| cutbanks cave. slope. | slope. slope. slope. 1 too sandy, 

H | | | slope. 

Severe: | Зеуеге: | Зеуеге: Severe: Severe: | Зеуеге: 

wetness, 1 wetness, 1 wetness, wetness, wetness, | wetness, 
floods. | floods. | floods. floods. low strength, | floods, 
i i floods, { small stones. 
| і 
і | 
Severe: iModerate: 1 Зеуеге: Moderate: Moderate: iSevere: 
cutbanks cave,| wetness. | wetness. wetness. | wetness. 1 too sandy. 
wetness. | | і i 
| i | 
Tobico--- Severe: | Зеуеге: | Зеуеге: Беуеге: | Зеуеге: | Зеуеге: 
wetness, | wetness, | wetness, wetness, | wetness, 1 wetness, 
cutbanks cave, floods. | floods. floods. | floods. | floods. 
floods. і | і | 
| | | 
Н | і 
Severe: | Зеуеге: | Зеуеге: Severe: | Зеуеге: | Зеуеге: 
wetness, | wetness, | wetness. wetness. | wetness. | wetness, 
cutbanks cave.| 1 і 1 too sandy. 
| 1 1 | 
Tobico--- Severe: | Зеуеге: | Зеуеге: Severe: | Зеуеге: | Зеуеге: 

| wetness, | wetness, | wetness, wetness, 1 wetness, | wetness, 

| eutbanks сауе,! floods. | floods. floods. | floods. | floods. 

| floods. | | | 

і і | 

Severe: | Зеуеге: | Зеуеге: Severe: | Зеуеге: | Зеуеге: 

| wetness, | wetness, | wetness, wetness, | wetness, | excess humus, 

| cutbanks сауе,! floods, | floods, floods, | floods, | floods, 

| floods. | low strength. | low strength. | low strength. | low strength. | wetness. 

1 | | | 

Severe: | Зеуеге: | Зеуеге: Severe: | Зеуеге: | Зеуеге: 
Bach | wetness, | wetness, | wetness, wetness, | wetness, | wetness, 

| cutbanks сауе,! floods, 1 floods. floods. | frost action, | floods. 

| floods. і | | floods. | 

1 | | | 

{Severe: | Зеуеге: | Зеуеге: Зеуеге: | Зеуеге: | Зеуеге: 

| wetness, | wetness, | wetness, wetness, | wetness, | floods, 

| cutbanks cave,} floods. | floods. floods. | frost action, | wetness. 

| floods. і і | floods. і 

| і | | | 

Н і і і і 

| Зеуеге: iSlight-- | Moderate: |Slight--------- | Зеуеге: 

| cutbanks cave. | Н slope. i | too sandy. 

| ! | | 1 

ISevere: | Модегафе: | Зеуеге: Moderate: IModerate: Severe: 

| eutbanks сауе,| wetness. | wetness, wetness, | wetness. | too sandy. 

| wetness. і і ! | 

| | | | 1 

| Зеуеге: | Зеуеге: | Зеуеге: еуеге: | Зеуеге: | Зеуеге: 
Aurelius | floods, | floods, | floods, | floods, | floods, | floods, 

| wetness. | wetness. | wetness. | wetness. | wetness, | wetness, 

і i i 1 | frost action. | excess humus. 

| i і i i 
36A---. - Severe: iSevere: Severe: Severe: Severe: Severe: 
Pipestone 1 wetness, wetness. 1 wetness. 1 wetness. | wetness. 1 wetness, 

1 cutbanks cave i i | too sandy. 
38A-------- iSevere: Severe: | Зеуеге: | Зеуеге: iSevere: iSevere: 
Mitiwanga | depth to wetness. | depth to rock,} wetness. | frost action, | wetness, 

| wetness. | wetness. і | low strength. | thin layer. 

1 i i i 


See footnote 


at end of table. 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


SOIL SURVEY 


— T T 
T T T T T T 
Soil name and | Shallow | Dwellings | Dwellings | Small { Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
і |  basements | | basements | | buildings | і 
| | Í | | 7 
і i i i i 
ЗУА--- -iSevere: evere: | Зеуеге: | Зеуеге: iModerate: iModerate: 
Kapson | wetness, wetness. | wetness. 1 wetness. | wetness, | wetness, 
| cutbanks cave. і і | frost action. | too sandy. 
і | i і і 
Severe: Severe: | Зеуеге: | Зеуеге: | Зеуеге: Moderate: 
Wasepi | wetness, wetness. | wetness, | wetness. | wetness, { wetness, 
| cutbanks cave. i i | frost action, | too sandy. 
| і i | і 
| Зеуеге: | Зеуеге: | Зеуеге: evere: {Severe: {Moderate: 
1 wetness, | wetness, 1 wetness, 1 wetness, | wetness, too sandy, 
1 floods, | floods. | floods. | floods. | floods, wetness, 
| cutbanks cave. | | i | low strength. | thin layer. 
| | | 1 | 
ISevere: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: Severe: 
| wetness, | wetness, | wetness, | wetness, | wetness, wetness, 
| cutbanks сауе,| floods. | floods. | floods. | floods. floods. 
| floods. i | i | 
| і | і | 
| Зеуеге: iSevere: {Severe: | Зеуеге: |Беуеге: Moderate: 
1 wetness. | wetness, | wetness. | wetness. | frost action. | wetness, 
| і i 1 1 small stones. 
| | | | і 
| Зеуеге: | Зеуеге: | Зеуеге: | Ѕеуеге: | Зеуеге: Severe: 
| wetness, | wetness, | wetness, | wetness, | wetness, wetness, 
| cutbanks cave,| floods. | floods. | floods. | floods. floods. 
| floods. i | | Н 
| і і | | 
ISevere: ISevere: ISevere: ISevere: {Severe: Severe: 
| wetness, | wetness, 1 wetness, | wetness, 1 wetness, wetness, 
1 floods, 1 floods, | floods, | floods, | floods, floods, 
| excess humus. | low strength. | low strength. | low strength. | low strength. | excess humus. 
i | | | 1 
498%; | | | і і 
Grindstone-------|Severe: iModerate: |Беуеге: Moderate: Severe: Slight. 
| wetness. | wetness. | wetness. | wetness. | frost action, 
| ! і і low strength. 
і і і і 
Kilmanagh--- Severe: | Зеуеге: | Зеуеге: | Ѕеуеге: | Ѕеуеге: Зеуеге: 
| wetness, | wetness, | wetness, | wetness, | frost action, | wetness, 
| floods. 1 floods. | floods. | floods. | wetness, floods. 
| і і | | floods. 
1 ! i | | 
504%; | і і | | 
Shebeon--- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: {Severe: Moderate: 
1 wetness. | wetness. | wetness. | wetness. 1 frost action, | wetness. 
i | і і | wetness. 
і | і | і 
| Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: Moderate: 
| wetness. | wetness. | wetness. | wetness, | frost action. | wetness. 
| | | | | 
| і i і 
і iSlight------- -|Slight--------- Moderate: Moderate: Slight. 
| l | slope. | frost action, 
і і і і | low strength. 
і і і | 
Londo---- Severe: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: Moderate: 
| wetness. | wetness. | wetness. | wetness, 1 wetness, wetness. 
i і Н 1 | frost action. 
| | і і | 
IModerate: IModerate: IModerate: ISevere: IModerate: Moderate: 
slope. | slope. | slope. | slope. | frost action, | з 
і Н | 51оре, 
і | i і low strength. 
1 | | і 
еуеге: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
| slope. | slope. | slope. | з1оре. | slope. 
| і | | | 
і Н i і і 
| Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
Shebeon wetness. 1 wetness. | wetness. | wetness. | frost action, 
і і Н | wetness. 
Џ Џ Џ Џ 


See footnote at end of table. 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 
Т” Т TE ss T T 
Soil name and | Shallow | Dwellings Dwellings | Small 1 Local roads Lawns and 
map symbol ¦ excavations | without — | with | commercial | and streets landscaping 
| L basements | basements | buildings | 
S EIE E ل ل‎ 
Т Т T T 
i i i і 
--|Severe: Moderate: Severe: Moderate: Severe: Moderate: 
| wetness. | wetness. | wetness. | wetness. | frost action, | small stones. 
| i i | low strength. | 
і i i В 1 
| Зеуеге: Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
Kilmanagh 1 wetness, wetness, wetness, 1 wetness, | frost action, | wetness, 
| floods. floods. floods. | floods. | wetness, | floods. 
i | floods. | 
56А%: i i 
Kiverdale: iSevere: Severe: Severe: | Зеуеге: iModerate: oderate: 
wetness, wetness. wetness. | wetness, 1 wetness, 1 wetness, 
| cutbanks cave. 1 і frost action. | too sandy. 
1 i ї i 
| Зеуеге: Зеуеге: Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
| wetness, wetness, wetness. 1 wetness, | wetness. | wetness, 
| cutbanks cave. 1 і | too sandy. 
і і і і і 
{Severe iSevere: Severe: iSevere: iSevere: {Moderate: 
| wetness, | wetness. wetness. | wetness. 1 wetness, 1 wetness. 
! і 1 frost action. 
і і 
ever. iSevere: Severe: iSevere: iSevere: Severe: 
Parkhill wetness, | floods, wetness, | floods, | low strength, | wetness, 
floods. | wetness. floods. | wetness, | floods, floods. 
і 1 | wetness. 
i i i 
60- еуеге: | Зеуеге: Severe: | Зеуеге: | Зеуеге: Зеуеге: 
Pinnebog | floods, | floods, floods, ¦ floods, | floods, floods, 
| wetness, | wetness, wetness, } wetness, 1 wetness, wetness, 
| excess humus. | low strength. | low strength. | low strength. | low strength. | excess humus. 
1 Н і і 
62- | Зеуеге: | Зеуеге: Зеуеге: Severe: | Зеуеге: Severe: 
Essexville 1 floods, | floods, floods, | floods, floods, wetness. 
| wetness, | wetness. wetness. | wetness. wetness, 
і і | low strength. 
і i i i 
63*. і i i Н 
Pits | H і | 
| i || і 
64%, | 1 | 1 
: | | 
i i і 


% See description of the map unit for composition and behavior characteristics of the пар unit. 
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[Some terms that describe restrictive soil features аге defin 
"slight," "moderate," "good," "fair," and other terms. 


not rated] 


TABLE 12.--SANITARY FACILITIES 


ed in the Glossary. 


SOIL SURVEY 


See text for definitions of 
Absence of an entry indicates that the soil was 


г 
Т Т Т Т 
Soil name and | Septic tank | Sewage lagoon | Trench i Area Daily cover 
map symbol | absorption і агеаз | sanitary Н sanitary for landfill 
1 fields 1 і landfill і landfill 
T T T T T 
| | ! 1 1 
Severe: i iSevere: | Зеуеге: | Роог: 
wetness, | | wetness. | wetness. | wetness. 
| peres slowly. | | і | 
| 1 i i i 
| Зеуеге: і | Зеуеге: 1модегабе: 16008. 
Grindstone | peres slowly, | slope. 1 wetness. | wetness. | 
| wetness. | і і | 
| Н | | і 
5------ | Зеуеге: i Severe: | Зеуеге: {Poor: 
Kilmanagh wetness, і | wetness, wetness, | wetness, 
| peres slowly, | | floods. floods. | 
| floods. | і i 
| | | | 
Severe: {Severe: | Зеуеге: Severe: {Poor : 
регсз slowly, | wetness, 1 wetness, wetness, | wetness. 
wetness. | seepage. | seepage. i 
і 1 і 
Severe: і | Зеуеге: Severe: {Poor: 
Aubarque регез slowly, | wetness. wetness, | wetness. 
wetness. | | 
і | 
TB--- Severe: iModerate: Severe: Severe: {Poors 
Aubarque | peres slowly, | slope. wetness, wetness. | wetness. 
| wetness. | i 
і | | 
98--- |Slight- | Зеуеге: Зеуеге: Зеуеге: | Роог: 
Plainfield | seepage. seepage, seepage. 1 too sandy, 
| too sandy, | seepage. 
Н | 
9с----- Moderate: | Зеуеге: Severe: Severe: iPoor: 
Plainfield | slope | seepage, seepage, seepage. | too sandy, 
| slope. too sandy. | seepage. 
| ! 
| Зеуеге: Зеуеге: Severe: { Роог: 
Covert wetness, 1 wetness, wetness, wetness, | too sandy. 
| peres slowly. ! seepage. too sandy. seepage. і 
i | | 
| Зеуеге: | Ѕеуеге: Severe: Severe: {Poor : 
Sanilac | wetness, | wetness. wetness, wetness. 1 wetness. 
| peres slowly. | l 
1 i і 
138: | Зеуеге: | Зеуеге: Severe: Severe: iFair: 
Gagetown | wetness, | wetness. wetness. wetness. | wetness. 
| peres slowly. | i 
і i 1 
Severe: |8еуеге: Severe: Severe: | Роог: 
wetness, | seepage. wetness. wetness, | wetness. 
percs slowly. | seepage. і 
1 | 
Severe: | Зеуеге: Зеуеге: Severe: IPoor: 
depth to rock. | depth to rock, | depth to rock, seepage. | area reclaim, 
| seepage. seepage, | seepage, 
| too sandy. | small stones. 
| і 
Severe: iSlight--- Severe: Severe: | Роог: 
wetness, | wetness, wetness, | wetness. 
peres slowly, | floods. floods. 
floods. і 
і і 
Зеуеге: | Зеуеге: Severe: еуеге: iPoor: 
Corunna wetness, wetness, wetness, | wetness, | wetness. 
peres slowly, seepage. floods. 1 floods, | 
floods. | seepage. і 
Џ Џ 


HURON COUNTY, MICHIGAN 
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— 


T 
Soil name and Septic tank | Sewage lagoon Trench Н Area | Daily cover 
map symbol absorption | агеаз sanitary i sanitary | for landfill 
fields | landfill і landfill 
| | 
і Н 
20A--- Severe: | Зеуеге: Severe: | Зеуеге: Poor: 
Covert wetness. seepage, too sandy, | seepage, too sandy, 
wetness. wetness, | wetness. seepage. 
seepage. і 
| 
23*. і і 
Fluvaquents | | 
2%; ! 
Aquents, | | | 
і 1 і 
Histosols. | | | 
| і 
Severe: iSevere: | Зеуеге: Роог: 
seepage. | seepage, | seepage. too sandy, 
1 too sandy. | seepage. 
| і 
Severe: {Severe: | Зеуеге: Роог: 
seepage, | seepage, | seepage. too sandy, 
slope. 1 too sandy. i seepage. 
| і 
Slight---------- iSevere: | Зеуеге: Poor: 
Filion wetness, 1 wetness, | wetness, wetness. 
| peres slowly, | floods. | floods. 
| floods. Н i 
| | і 
288%: | | | 
Covert---- | Зеуеге: | Зеуеге: | Зеуеге: Poor: 
і seepage, | too sandy, | seepage, too sandy, 
| wetness. | wetness, | wetness. seepage. 
| | seepage. | 
| | | 
i Severe: | Зеуеге: | Зеуеге: Poor: 
Н wetness, | wetness, | wetness, wetness, 
1 floods. seepage. | seepage, | floods, seepage, 
i | floods. | seepage. too sandy. 
| | | 
29А*: | i i 
Pipestone-- Severe: | Зеуеге: | Зеуеге: Poor: 
| wetness. wetness, | wetness, | wetness, too sandy, 
1 seepage. | seepage, | seepage. seepage, 
і | too sandy. i wetness. 
1 | | 
| Зеуеге: | Зеуеге: |Беуеге: ISevere: Poor: 
| wetness, | wetness, | wetness, 1 wetness, wetness, 
1 floods. | seepage. | seepage, | floods, seepage, 
| і | floods. | seepage. too sandy. 
1 | j 1 
| Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: Роог: 
| wetness, 1 wetness, | wetness, wetness, hard to pack, 
| floods. | seepage, | floods, | floods, wetness. 
і | floods. | seepage. | seepage. 
| | | | 
| Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: Роог: 
1 wetness, | wetness. | wetness, | wetness, wetness. 
| floods. | | floods. | floods. 
i i | і 
| Зеуеге: | Зеуеге: {Severe: | Зеуеге: Роог: 
Belleville | wetness, | wetness, | wetness, 1 wetness, wetness. 
| peres slowly, | seepage. 1 floods. | seepage, 
| floods. | i | floods. 
| 1 і l 
32c*: | і і 
Plainfield---------|Slight | Зеуеге: еуеге: |бемеге: Poor: 
і | seepage. seepage, | seepage. too sandy, 
| і too sandy. і seepage. 
Џ 1 Џ 


See footnote at end of table. 
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TABLE 12.--SANITARY FACILITIES--Continued 
T- T T 
Soil name and | Septic tank Sewage lagoon | Trench i Area | Daily cover 
map symbol | absorption areas sanitary | sanitary | for landfill 
| fields landfill і landfill і 
Т T ТТ 
і i і 
32c*: i і 
Covert. Severe: Severe: Severe: | Зеуеге: | Роог: 
wetness. seepage, too sandy, | seepage, | too sandy, 
wetness, wetness, | wetness. seepage. 
seepage. | 
34 Зеуеге: Зеуеге Зеуеге: Severe: Poor: 
Aurelius floods, wetness floods, 1 floods, wetness. 
wetness, wetness. | wetness, 
subsides. seepage. 
Severe: Severe: | Зеуеге: | Зеуеге: Роог: 
wetness, wetness, | wetness, 1 wetness, too sandy, 
| seepage. | seepage, | seepage. seepage, 
| 1 too sandy. | wetness. 
* | | 
|5еуеге: Severe: | Зеуеге: | Зеуеге: Роог: 
Mitiwanga | depth to rock, | depth to rock, | depth to rock, | wetness. wetness, 
| wetness. wetness, | wetness, Н агеа гесізіп. 
394 | Ѕеуеге: Severe: | Зеуеге: | Зеуеге: Роог: 
Rapson | wetness. wetness, | wetness, | wetness, too sandy, 
| seepage. | seepage, | seepage. wetness. 
і і too sandy. і 
i i і 
| Зеуеге: Зеуеге: | Зеуеге: | Зеуеге: Роог: 
| wetness. wetness, | wetness. | wetness, wetness. 
і seepage. | | зеераве. 
1 | 1 
| Зеуеге: Severe: iSevere: | Зеуеге: Роог: 
| depth to rock, wetness, | depth to rock, | wetness, too sandy, 
| wetness, Seepage. | seepage, | seepage, area reclaim, 
| floods. | floods. | floods. wetness. 
Severe: Severe: iSevere: 15еуеге: Poor: 
wetness, wetness, | wetness, 1 wetness, wetness, 
floods. seepage. | seepage, | floods, seepage, 
| floods. | seepage. too sandy. 
і ї 
Severe: Severe: | Зеуеге: | Зеуеге: Роог: 
wetness, seepage. | wetness. | wetness, wetness. 
percs slowly. | | seepage. 
| 
Severe: Severe: | Зеуеге: | Зеуеге: Рооғ: 
wetness, wetness, | wetness, | wetness, wetness, 
floods. seepage. ¦ seepage, ¦ seepage, too sandy, 
| floods. ¦ floods. seepage. 
Severe: Severe: | Зеуеге: | Зеуеге: Poor: 
Linwood wetness, seepage, | wetness, | wetness, wetness, 
floods, floods, 1 floods. | floods, hard to pack. 
subsides, excess humus. | | seepage. 
і 
498%: Н і 
Grindstone-. Severe: Moderate: | Зеуеге: Moderate: Good. 
percs slowly, slope. | wetness. | wetness. 
wetness. | | 
| 
Kilmanagh Severe: iSevere: | Зеуеге: Poor: 
wetness, | wetness, | wetness, wetness. 
percs slowly, | floods. | floods. 
floods. і і 
504%; | Н 
Severe: | Зеуеге: | Зеуеге: Poor: 
wetness, | wetness. | wetness. wetness. 
| 
Џ 


See footnote at end of table. 
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63%. 
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TABLE 12.--SANITARY FACILITIES--Continued 
T Т Т Т 
Soil name and | Septic tank | Sewage lagoon Trench | Агеа Daily cover 
map symbol | absorption | агеаз sanitary Н sanitary for landfill 
i fields i landfill | landfill 
T Т 1 
| і || 
і і і 
| Зеуеге: iSevere: Severe: iSevere: Poor 
| wetness, | seepage. wetness. | wetness, wetness 
| peres slowly. | | seepage. 
і i і 
51B*: і і і 
Guelph-- iModerate: Moderate: Slight----. Fair: 
peres slowly. | seepage, too clayey. 
| slope. 
і 
Severe: | Зеуеге: Зеуеге: Роог: 
wetness, | wetness. wetness. wetness. 
peres slowly. 
Moderate: iSevere: Slight- Fair: 
perces slowly, | slope. too clayey, 
slope. i slope. 
Severe: iSevere: Moderate: Severe: Poor 
slope. | slope. slope. slope. slope. 
Severe: islight-- Severe: Severe: Poor: 
wetness, Н wetness. wetness, wetness. 
peres slowly. | 
Severe: Moderate: Severe: Moderate: Good. 
Grindstone | percs slowly, | slope. wetness. wetness 
| wetness. i 
55- Зеуеге: iSlight-- Severe: Severe: Poor: 
Kilmanagh wetness, | wetness, wetness, wetness 
peres slowly, | floods. floods. 
floods. | 
i 
56A*: і 
Riverdale Severe: | Зеуеге: Severe: Severe: Poor: 
wetness. 1 wetness, wetness, wetness, small stones 
| seepage. too sandy, seepage. too sandy, 
і seepage. seepage. 
Н 
Severe: iSevere: Severe: Severe: Poor: 
wetness. | wetness, wetness, wetness, too sandy, 
| seepage. seepage, seepage. seepage, 
і too sandy. wetness. 
Severe: | Зеуеге: Severe: Severe Poor 
wetness, 1 wetness. wetness. wetness. wetness 
peres slowly. | 
1 
Severe: | Зеуеге: Severe: Severe: Poor: 
Parkhill 1 wetness, | wetness, wetness, wetness, wetness 
| peres slowly, | floods. floods. 
1 floods. | | 
і і і 
60------- Severe: | Зеуеге: iSevere: {Severe: Poor: 
Pinnebog floods, | excess humus, | wetness, | wetness, wetness 
wetness, | seepage, 1 floods, 1 floods, excess humus. 
peres slowly. | floods. 1 seepage. | seepage. 
і і | 
62------- Severe: | Зеуеге: | Зеуеге: | Зеуеге: Poor 
Essexville floods, | wetness. 1 floods, 1 floods, wetness 
wetness, і і wetness. | wetness, 
peres slowly. | і | seepage. 
i i | 
i | і 
Џ Џ Џ 


See footnote at end of table. 
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TABLE 12.--SANITARY FACILITIES--Continued 
T T T T 
Soil name and | Septic tank | Sewage lagoon Trench | Area Daily cover 
map symbol ¦ absorption i areas sanitary | sanitary for landfill 
I fields i landfill і landfill і 
T T T T 
i | і i 
64#. i i і і 
Udipsamments 1 і і і 
і і 1 і 


* See description 


of the map unit 


for composition and behavior characteristics of the map 


unit. 


HURON COUNTY, MICHIGAN 


TABLE 13.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"good," "fair," and "poor." 
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See text for definitions of 
Absence of an entry indicates that the soil was not rated] 


Т Т 
Soil name and | Roadfill Sand i Gravel Topsoil 
map symbol | і 
| | 
| | | 
| i 
3А-------------------- | Роог: iUnsuited: iUnsuited: Good. 
Shebeon | wetness. | excess fines, | excess fines. 
і | і 
4В-------------------- | Роог: |Ипзи сей: iUnsuited: Good 
| low strength. | excess fines. 1 excess fines. 
| і 
Poor: {Unsuited: | Роог: 
1 ехсезз Гіпез. | excess fines. | wetness. 
і | | 
jPoor: iUnsuited: Fair: 
wetness. | thin layer. | excess fines. | too sandy. 
| і | 
Роог: {Unsuited: {Unsuited: {Poor : 
wetness, | excess fines. | excess fines. 1 wetness. 
| Н | Н 
Good---. {Poor: 
i | too sandy. 
Fair: Fair: Unsuited: |Роог: 
Covert thin layer, | thin layer, excess fines. | too sandy. 
wetness, | excess fines. і 
Н і 
12А-----------------: Роог: {Unsuited: Unsuited: ікаїг: 
Sanilac wetness, | excess fines. excess fines. | thin layer. 
| і 
13В-----------------. Fair: Poor: Unsuited: Fair: 
Gagetown wetness, | excess fines. excess fines. | thin layer. 
low strength. | і 
| | 
Роог: iUnsuited: Unsuited: \Fair: 
low strength, | excess fines. excess fines, | small stones. 
wetness. і | 
 —— اس سا کا‎ Poor: | Poor: Unsuited: | Poor: 
thin layer, | thin layer. excess fines. | small stones, 
area reclaim. | | thin layer. 
і | 
18-------------------- {Poor {Unsuited: Unsuited: | Роог: 
Таррап | wetness. | excess fines. excess fines. | wetness. 
| і | 
19------«-------------- iPoor: iPoor: Unsuited: |Роог: 
Corunna | wetness, | excess fines, excess fines. | wetness, 
i | thin layer. | 
1 | 
20А-. IFair: Unsuited: |Роог: 
Covert wetness, 1 excess fines. excess fines. | too sandy. 
1 | 
23%. 1 і 
Fluvaquents і і 
| 
24%; 1 | 
Aquents. | | 
1 
Histosols. і Н 
1 
| =-=- Fair: 
і | too sandy. 
і | 
| ----|Fair: 
1 | too sandy, 
| 
1 


See footnote at en 


d of table. 


I slope. 
і 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


1 low strength. small stones. 


Т 
Soil name and Roadfill Sand Gravel i Topsoil 
map symbol | 
| 
Poor: Unsuited: Unsuited: {Poor : 
wetness, excess fines. excess fines. | wetness, 
і 


И ро Дрента селе! 


wetness, 


n 
excess fines, 
low strength. e: 


о; 
мебпезз, 
xcess humus. е 


і хсезз humus. 
| 


288%; і 
Covert-- Fair: Unsuited: Poor: 
excess fines. excess fines. | too sandy. 
і 
Tobico-- Unsuited: {Poor : 
excess fines. | wetness. 
і 
29h: і 
Рірезбопе- : Unsuited: iPoor: 
wetness. | excess fines. | too sandy, 
Н | wetness. 
і і 
Tobico- iUnsuited: iPoor: 
| excess fines. | wetness, 
| і 
Adrian---- Poor: {Unsuited {Poor : 
і 
Poor: {Poor : Unsuited: iPoor: 
wetness. excess fines. | excess fines. | wetness. 
і | і 
31 Poor: Poor: jUnsuited: {Poor : 
Belleville wetness, excess fines, excess fines. wetness. 
low strength. thin layer. 
заст: 
Plainfield- Good Unsuited: Poor: 
excess fines. too sandy. 
Fair: Fair: Unsuited: Poor: 


о; 
too sandy. 


і | 
| і 
і i 
| | 
| і 
| | 
| 1 
wetness, xcess fines. | excess fines. | 
і | 
Роог: Unsuited: iUnsuited: iPoor: 
Aurelius wetness. excess humus. | excess humus. | wetness, 
і | excess humus. 
| | 
36A----- Poor: -|Unsuited: {Poor : 
Pipestone wetness. 1 excess fines. 1 too sandy, 
і | | wetness. 
і | 
38A. {Poor : Unsuited: {Unsuited: iFair: 
Mitiwanga | wetness, excess fines. | excess fines. | thin layer. 
| area reclaim. | i 
1 | | 
iPoor: {Unsuited: iFair: 
| wetness. layer. | excess fines. | too sandy. 
| і і 
| Роог: | Роог: | Разг: 
1 wetness. layer. | thin layer. | too sandy. 
H 1 | 
iPoor: jUnsuited: |Роог: 
| агеа гесізіп, layer. 1 excess fines. | too sandy, 
| thin layer, і | small stones. 
| wetness. | i 
Н | | 
{Poor : Good-- - Unsuited: iPoor: 
| wetness. | excess fines. | wetness. 
| і i 
{Poor: Unsuited: iUnsuited: iPoor: 
| low strength, excess fines. | excess fines. | large stones. 
wetness. H i 
i Џ 


See footnote at end of table. 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


T T T 
Soil name and | Roadfill і Sand | Gravel Topsoil 
map symbol і | і 
| | | 
Н Н 
Poor: Good Unsuited: Poor: 
| wetness. excess fines. wetness, 
Н 
| Роог: Unsuited: Unsuited: Poor: 
Linwood | wetness, excess humus. excess humus, wetness, 
| low strength. excess fines, excess humus, 
i 
49B#: і 
Grindstone-- Poor: Unsuited: Unsuited: Good. 
| low strength. excess fines. excess fines. 
| 
iPoor: Poor: Unsuited: Poor: 
| wetness. excess fines. excess fines. wetness. 
і 
і 
{Poor : Unsuited: Unsuited: Good. 
| wetness. excess fines. excess fines. 
Poor: Unsuited: Unsuited: Fair: 
| low strength, excess fines. excess fines, small stones. 
| wetness. 
| 
51B*: | 
Fair: Unsuited: Unsuited: Fair: 
| low strength. excess fines. excess fines. thin layer. 
| 
iPoor: Unsuited: Unsuited: Fair: 
wetness. excess fines. excess fines, thin layer. 
i 
Fair: Unsuited: Unsuited: Fair: 
low strength. excess fines. excess fines. slope, 
thin layer. 
Fair: Unsuited: Unsuited: Poor: 
low strength, excess fines. excess fines. slope. 
slope. 
53B------ Poor: Unsuited: Unsuited: Fair: 
Shebeon wetness, excess fines. excess fines. small stones, 
large stones. 
Unsuited: Unsuited: Poor 
excess fines. excess fines. large stones. 
Poor: Poor: Unsuited: Poor: 
Kilmanagh wetness. excess fines. excess fines. wetness. 
564%: 
Riverdale-- Good---- Fair: 
too sandy, 


small stones. 


Unsuited: Poor: 
excess fines. too sandy, 
wetness. 
Unsuited: Unsuite Fair: 
excess fines. excess thin layer. 
Unsuited: Unsuited: Poor: 
excess fines. excess fines. wetness. 
Unsuited: Unsuited: Poor: 
Pinnebog excess humus. excess humus. wetness, 
etness. excess humus. 


See footnote at end of table. 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill | Sand Gravel Topsoil 
map symbol | 
62-------- iPoor: {Unsuited: Poor: 
Essexville | wetness, 1 thin layer. 1 excess fines. wetness. 
| low strength. | і 
і | і 
63%. і | і 
Pits і | і 
і і ї 
[20H і | || 
Udipsamments | і i 
Н i 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. Absence of an entry indicates 
that the soil was not evaluated] 


т 
Soil name and Pond | Embankments, Aquifer-fed Drainage Terraces Grassed 
map symbol reservoir | dikes, and excavated and waterways 
areas levees ponds diversions 
— 
Favorable--. etness-- refill----iPeres slowly, !Небпезз-------- Wetness, 
frost action. peres slowly. 
Favorable- refill Peres slowly, {Percs slowly, Peres slowly. 


ei і 

frost action. | wetness. 
i 
і 
i 


5---------- Favorable-- refill----|Frost action, {Not needed-----iWetness, 
Kilmanagh floods. регез slowly. 
Seepage---- refill----iFavorable- Wetness, Wetness. 
too sandy, 


soil blowing. 


Slow refill----|Peres slowly, Peres slowly, 


T 

і 

| 

i 

i 

і 

| 

і Wetness, 
| frost action. 
і 

і 

і 

i 

і 

| 

і 

і 

і 


| 
+ 
i 
і 
і 
Grindstone і 
і 
і 
| 


Aubarque percs slowly. | wetness. 
9B- No water-- ot needed-----|Too sandy, Droughty. 
Plainfield | slope. | soil blowing. 
t H 
9C- No water-- Not needed-----iSlope, Droughty, 
Plainfield | too sandy, slope. 
| soil blowing. 
refill---- Wetness, Droughty, 
peres slowly. 


1 too sandy, 
| soil blowing. 


Erodes easily, 
wetness. 


refill---- Wetness---. 


Piping, Slow refill----|Frost action---|Wetness, Erodes easily. 


wetness. erodes easily. 
i i 
iPiping, Slow refill----|Percs slowly, |Wetness, Droughty, 
| wetness. frost action. | soil blowing, | wetness, 
| 


peres slowly. | erodes easily. 


Droughty, 
depth to rock. 


ot needed-----|Too sandy, 


pth to rock, {Thin layer, 
depth to rock. 


eepage. seepage. 


Peres slowly, {Not needed---- 
floods, 


frost action. 


еспез5- 


регез slowly. 


0043, {Not needed----- IWetness. 


Slow refill----|Fl 
frost action. 


і 
і 
i 
| | 
i і 
еераве, {Deep to water | Wetness, iDroughty. 
wetness. і і too sandy, | 
Н і soil blowing. | 
і і і і 
238. і | і і 
Fluvaquents | Н і i 
і Н 1 і 
24%: і Н і | 
Aquents. | і i і 
і i і і 
Histosols. I | і | 
і i 1 і 
і INo water | Soil blowing, iDroughty. 
i і too sandy. і 
INo water----- Slope, {Slope, 
i soil blowing, | droughty. 
i too sandy. і 
і Џ 


See footnote at end of table. 


rost action. 


peres slowly. 
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TABLE 14.--WATER MANAGEMENT--Continued 
ЊЕ T T TT T T 
Soil name and | Pond | Embankments, | Aquifer-fed Drainage | | Terraces | Grassed 
map symbol | reservoir | | dikes, and | excavated i and | waterways 
1 areas | levees і ponds T | diversions і 
| | | | | 
Favorable------ і low refill----iPeres slowly, | Wetness, 
floods, | droughty, 
fi і 
| 


288%; 
Covert--- 


Seepage, 
wetness. 


Seepage, 
piping, 
wetness. 


294%: 
Pipestone-- 


Seepage, 
piping, 
wetness. 


Seepage- 


i 1 Seepage, 

i | piping, 

і 1 wetness. 
| і 

Adrian----------- iSeepage-------- iSeepage, 


wetness. 


iPiping, 


wetness, 


i Wetness: 


Belleville 


32c#: 
Plainfield- 


IWetness-- 


Aurelius 


iSeepage, 
piping, 
wetness. 


36А. 


384 
Mitiwanga 


Depth to rock, 


i 

Pipestone i 
| seepage. 
| 


1Ріріпв, 
wetness, 


Seepage- 


epage, 
etness. 


хо 


pth to rock, 
eepage. 


Thin layer, 
seepage. 


е 
4.4 


Seepage- 


Seepage, 
piping, 
wetness. 


Piping, 
wetness. 


See footnote at end of table. 


eep to water 


1 too sandy, 
| soil blowing. 


Favorable--. 
soil blowing, 


wetness. 
Favorable------|Floods-- Not needed-- 
low refill- Floods, Not needed 


Slow refill--. 


Frost action, 


| frost action. 
| floods. 


Slow refill----|Floods, 


frost action. 


Too sandy, 
soil blowing. 


Wetness, 
too sandy, 
soil blowing. 


Not needed--. 
excess humus, 


1 frost action. 


|Тоо sandy, 
soil blowing, 
wetness. 


Slow refill---- 


etness, 
depth to rock. 


Depth to rock, 
frost action. 


Slow refill----iFavorable--. 


Erodes easily, 
wetness, 

too sandy. 
Slow refill--- Soil blowing, 
wetness, 

too sandy. 


і 
і 
і 
i 
1 
і 
і 


Depth to rock, 
floods. 


інеспезз, 
peres Slowly. 


frost action. 


iDroughty. 
i 
і 


Wetness, 
droughty. 


oughty, 
etness. 


=5 


Wetness, 
droughty. 


Wetness. 
Wetness. 


Wetness. 


Droughty. 


і 
і 
і 
і 
І 


Droughty. 


Wetness. 


і 
1 
і 
| 
iWetness, 
| depth to rock. 
Wetness, 

erodes easily. 


Wetness, 
droughty. 


| 
і 
і 
i 


jWetness, 
1 droughty, 
1 depth to rock. 


Wetness, 
droughty. 


Droughty, 
wetness, 
erodes easily. 
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TABLE 14.--WATER MANAGEMENT--Continued 

T T T T 
Soil name and Pond | Embankments, | Aquifer-fed | Drainage Terraces | Grassed 
map symbol | reservoir | dikes, and | excavated | and | waterways 

| агеаз | 1еуеез | ропаз i diversions | 

T T T T 

| | ! 

| Ѕеераве, Floods-- iWetness, 

| wetness. droughty. 

IWetness, Floods, Wetness. 


excess humus. frost action, 


Н excess humus. 
1 


і 
ЫН і i 
Grindstone--. Favorable iWetness е {Peres slowly. 
| i frost action. | wetness. | 
| ! 
Kilmanagh Favorable Frost action, |Not needed iWetness, 
і percs slowly. 
i 
50A*: i 
Shebeon---. lFavorable-- refill----|Percs slowly, |Wetness, Wetness, 
| frost action. | soil blowing. | percs slowly. 
Вадахе---- Favorable-- refill----|Percs slowly, |Wetness, Droughty, 


ге 


wetness, 
erodes easily. 


rost action. | soil blowing, 


peres slowly. 


| 
T 
і 
і 
| 
H 
Peres slowly, |Регсз slowly, 
і 
| 
| 
| 
1 
1 
і 
і 
і 
| 


| 
| 
| 
| 
і 
I 
| 
I 
I 
| 
| 
| 
| 
| 
| 
| 
| 
I 


Зеераве-- Favorable------ | Favorable. 
| 
Еауогађје-. We і |Мебпезз- 
і і 
Seepage, F Н iFavorable------iSlope. 
| slope. і і і 
і і і 
Seepage, Favorable-. | Not needed 1510ре iSlope. 
| slope. | | | | 
1 i і | | 
| Рамогаь1е------ {Hetness: IPeres slowly, |Небпезз--- iWetness, 
Shebeon i | frost action. | | peres slowly. 
| | і і 
54В---- jFavorable------ | Wetness: {Slow refill----|Percs slowly, |Регез slowly, {Peres slowly. 
Grindstone і і | frost action, | wetness. i 
H і і Н 
]Wetness Slow refill----iFrost action, {Not needed-----[Wetness, 
| | 


| 
| 
Kilmanagh i | floods. | peres slowly. 
| і 
56A*: і і 
Riverdale--- Seepage, |Favorable------ iFavorable------ iWetness, iDroughty, 
wetness. | і | too sandy, | wetness. 
| і | soil blowing. | 
IFavorable. |Ғауоғаһ1е------ {Too sandy, iDroughty, 
і | soil blowing, | wetness. 
! | wetness. | 
і | ! 
Slow refill----|Frost асбіоп---|Небпезз---- {Wetness, 
і 1 1 
і | | 
Slow refill----|Floods, Not needed----- iWetness. 
Parkhill frost action. | і 
і 
60-- Excess humus, Favorable: {Floods, | Wetness. 
Pinnebog wetness. frost action, | 
excess humus. 
62-- etness--. Frost action, Wetness. 
Essexville floods. 


64%. 
Udipsamments 


і 
і 
і 
і 
і 
і 
{Slow refill---- 
і 
і 
і 
і 
і 
| 


| i 
i і 
| і 
| і 
i і 
і і 
i i 
і i 
| і 


% See description of the шар unit for composition and behavior characteristics of the пар unit. 


128 


TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS 


[The symbol < means less than; > means more than. 


Soil name and 
map symbol 


Shebeon 


Grindstone 


Kilmanagh 


ТА, TB--- 
Aubarque 


SOIL SURVEY 


Absence of an entry indicates that data were not estimated] 


Percentage passing 
sieve number-- 


ML 


| unified | ticity 
i 1 s index 
тт T T "T 
| | | і | 
0-lliLoam------------ IML i i i NP-10 
11-23/Loam, clay loam ICL-ML, CL} i i 4-23 
23-331 Западу loam, loam|CL-ML, | | i 5-12 
i i SC, CL, | i i 
і | SM-SC і і і 
33-60|Sandy loam, loam|CL-ML, | i i 5-12 
і 1 SC, CL, | | | 
| i SM-SC | | | 
| і Н Н Н 
0-9 |Loam------------ isM-sc, 4-4 і 185-100180-100155-95 5-10 
| | sc, | | і і 1 
| | CL-ML, | | | р і 
| г CL | | | | | 
9-27110ап, silt loam,|CL-ML, CLIA-4, А-6! 0-10 185-100! 80-100155-95 5-19 
| clay loam. і | | і | | 
27-601Loam, clay loam Болып A= А8] 0-10 (#5-100180-100|55-95 5-19 
I га, і 
| | CL-ML, | | | | | 
| psc” | ЖЕТЕР 
і і | і і і і 
0-9 о ------------ IML, CL, {A-4 | 0-10 {85-1001 80-95 |80590 NP-10 
і і і 
9-291L (А-а, | 0-10 185-100180-95 165-90 5-18 
і Р А-6, | | 1 | 
і | | А-2 | | | | 
29-44|Sandy loam, loam|ML, CL, |А-4, | 0-10 185-100180-95 |50-90 NP-12 
i | SM, SC | А-6, | | | і 
і | | A-2 і 1 і | 
44-60}Sandy loam, loamiML, CL, |А-й, | 0-10 185-100180-95 150-90 NP-12 
i | SM, SC | А-6, | Н | | 
| NE ONU 
i 
0-6 iLoamy sand------ 18М |л-2-4 | о | 100 195-100150-76 NP=4 
6-39!Fine sand, запд,|5М, SP-SMIA-1, | 1-5 195-100185-95 140-70 NP-4 
| loamy sand. і | А-2-4, | | | | 
| | | А-3 і i і і 
39-60!Loam, clay loam,|CL, CL-ML}A=4, А-6! 0-5 190-95 185-90 175-90 4-18 
| silty clay | і | 1 i i 
E | | ура ие аа 
i i i i Н 
і ICL, CL-ML|A-4, А-6] 0-10 |85-100180-95 | 70-90 6-15 
| ICL, CL-ML| A-4, А-6! 0-10 185-100180-95 170-95 6-19 
і ICL, CL-MLIA-4, A-61 0-10 1897 10080539 (19-90 6-15 
i | Н i 
| 0-20|Sand------------ ISP-SM, 1А-3, hse о 15100 75100 40580 NP 
| | SM, SP | i 
20-60|5ап4------------ 18Р 14-3, го 175-100175-100140-70 NP 
і і ТА, | i і 
| wae | 
i i 
| 0-10|Sand------------ ISM, SP-SM{A-2-4, | 0 195-100190-100150-75 NP 
| і і 1 А-3 | і і | 
110-47 | Sand------------ јоне SMIA-3, го 195-100190-100150-75 NP 
i | А-2-4 | | | | 
147-60 | Сјау loam, loam | СЁ, 14-1, A-6} 0-5 |90-100190-100175-100 3-15 
i CL-ML, | i | і | 
| i i 
| і і 
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TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 
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Histosols. 


T T T_ Classification |Frag- | Percentage passing T "EE 
Soil name and {Depth} USDA texture ГО T — iments | sieve number-- iLiquid | Plas- 
map symbol i i і Unified | AASHTO | >3 | Т Т | ticity 
і | | | finches} 4 — | 10 | 0 | index 
Tin | T T TPE T Т T T 
і | і і | i i | 
i i 1А-4 i o 1100 100 190-100 1 | 5-10 
| 1 | i | 
| | 1 і i 
Шегу fine sandy | A-4 р 0 1100 | 100 175-95 Н | МР-ц 
| loam, silt і Ë i i 
| loam, very fine} і і Н і 
| запа. 1 | i 1 1 
25-60!Stratified loamy|SM, SC, 14-4 ро 1100 180-100175-95 i | NP-10 
| very fine sand | ML, CL i i і | 
| to silt loam. | i i і Н 
р | i Ë | | 
13В------- 0-12!Silt loam----- IML, CL, {A-4, A-6) 0 | 100 1 100 190-100} i | 3-15 
Gagetown і | CL-ML і i i i i i 
12-60iStratified fine | A-4, A-6) 0 | 100 j| 100 170-1001 i | NP-15 
1 sand to silt | i Н i Н 
| loam. i і 1 ! {| i H 
і i 1 i і і i | 
144---- 0-101Е1пе sandy loam | A-4, А-2! 0-10 185-100180-95 150-85 125-50 | 15-28 | NP-10 
Вадахе | і і | і | i і 
і 1 і і | | | В 
10-15 Шоату sand, | 4-1, | 0-10 185-100180-95 140-75 112-80 | 10-28 | NP-10 
| sandy loam. і А-2, | і і i Н і 
і і A-4 i і | і і і 
15-27}Loam, sandy loamiSM, SC, 4, | 0-10 185-100180-95 150-90 125-70 | 10-28 | NP-10 
Н i ML, CL i і і і і 
27-60jLoam, clay loam |CL-ML, CL і i 10-95 150-75 | 20-38 | 7-20 
і | | | i | і 
15В------- 0-6 {Gravelly loamy |5М, і i 35-60 110-25 | <20 | NP-10 
Deerton Variant | sand. | SM-SC, і 1 і i і 
і 1 SC, і | i | | 
і 1 SP-SM і і і | 1 
6-22|Very cobbly ISP, SP-SM і і і | --- d NP 
| coarse sand. | Н i і | 1 
22 {Unweathered £ = | | | E swe f oe 
| bedrock. i i | 1 i i 
і 1 Н і | і i 
0-13iLoam------------iCL, ML, Н i | 20-35 | 3-15 
Tappan | і i CL-ML | | | | 
113-31110ап, silt loam,|CL i | 20-40 | 10-25 
і | clay loam. і і Н Н Н i 
131-60!Loam, clay loam ICL-ML, CLIA-8, 190-100190-95 i | 20-35 | 5-15 
1 1 і і і і і і 
19----------------- | 0-1115ап4у loam---- 195-100195-10 і р «30 | NP-10 
Corunna і | 1 t і і 1 
111-36!5апду loam, 195-100185-100150-75 {15-40 | <30 | NP-10 
і | gravelly sandy | 5М-5С i t 1 i | 
| | loam, loamy і 1 i і і 
і | запа. і | ї | і 
і сі. і 100 195-100190-100170-90 | 25-50 | 11-25 
і і | | і і 
і і Н Н | і 
| | i і і і і 
204---------------- | 0-10|5ап4------------ {SP-SM, SM 195-100190-10 | 5-15 | --- | NP 
Covert i i і i i Н і і 
110-35 | Sand SP-SM, SM 195-100190-100 | 5-15 | --- | NP 
1 і i | i i 1 
135-60!Sand, fine sand |5Р-5М, SM 195-100190-100 | 5-15 1 --- | NP 
і і і і 1 1 і і 
і і і і 1 і і 
23%. Н 1 | Н | 1 | і 
Fluvaquents і i i | { | і i 
i i | | і і i 
24*: i | 1 і i | і і 
Aquents. Н | | | і f | l 
і і i і | і і | 
і | і і і і і i 
Џ Џ Џ Џ Џ i i i 


See footnote at end of table. 
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Soil name and 


Classification тав T Percentage passing 
и і sieve number-- i 


Liquid 


T 
map symbol i Unified | AASHTO limit | ticity 
| | 4 іпдех 
H H 1 1 Pet 
1 і i i 
320: і і | i 
Covert---------- iSand------------ | ЗР-5М, SMiA- 3, 95-100 --- NP 
i | 
i 95- 1091907 100150-70 --- NP 
135-60!Sand, fine sand 95-100! 190-100150-70 --- NP 
і 
38--- 0-8 iSapric material --- 


Aurelius | 8-24 |Marl------------ 100 
{24-60!Stratified sand 
i і to clay loam. 

36А--. 0-10! Бапа -- 5-1001 


Pipestone і 

10-36{Sand, loamy 
| sand, fine 
| sand. 


36-60iSand, fine sand 95-100 


| 
і 
і 
і 


38А- 0-12{Cobbly sandy 90-100 
Mitiwanga | loam, sandy 
| loam. 
12-2315116 loam, silty 
| clay loam, 
1 loam. 
23 !Unweathered 
| редгоск. 


25-60!Stratified very 
fine sand to 


| 

і 

i 

| 0- 25 {Loany sand, sand 
Н 

Н 

i 

i silt loam. 
і 


і 
i 
і 
і 


Loamy sand---- 
Loamy sand, 
| gravelly sandy 
1 loam, sandy 
| clay loam. 
26-45! апі, gravelly 
I sand, gravel. 


0-13 
13-26 


5-60} Clay loam, silty 
1 clay loam, 
| loam. 


Loamy sand---- 


iSand, loamy 

| sand, cobbly 

| sand. 

25  |Unweathered 

| bedrock. 

і 

0-8 !Миску sandy loam 
8-60!Sand, loamy 

1 sand, gravelly 
| sand. 


uw 
1 

5 

a 


43-- 


Тов! со 


i 
i 


0-7 iCobbly sandy 


Badaxe і loam. і 
ТА 12lLoamy sand, -1, 85-100180-95 
і | sandy loam. А-2, і 
| А-4 і 
112-341 Поза, sandy 1оап|5М, SC, {A-4, А 85-1001 80-95 
і i ML, CL і 
i3u-60iLoam, clay loam iCL-ML, CL{A-4, A- 85-100180-95 
i i i 


See footnote at end of table. 


9 
95-1001 


| 
90-100160-80 


190-100160-80 
| Í 
190-100150-80 


185-95 175-90 
і 


I 
| 
j 
15-90 |65-85 
| 


85-95 


I 
і 
і 
і 
і 
185-95 
185-95 
I 
I 


і 
i 
| 
і 
i 
i 
90-100} 85-100 
і 
і 
Н 
i 
i 
i 


0-100160-80 
0-100135-75 


зе 


110-80 


10-25 


10-28 


10-28 
20-38 


NP 
NP-16 
NP 


15-35 


NP-10 
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Plas- 
ticity 
index 


i 
| 


iments 


Classification ТРгав- 
T 
Unified | AASHTO 


USDA texture 


map symbol 


Soil name and 


fer 


= 

a 

' 

-a = 
жаза 
au 
T 
I ва 
те ва 
та ва 
тю. 0 E 
1239 5 
vve o 5 
SES 5 о 
ала 4 E 
ве 

> o 
зако! се S 
Боб v E 
зво Е & 
ова ав 
за aa 
тө Oo n 
то SA 
11 n 
or ao 

тов 

П 
Н 
| 
i 
1 
1 
1 
Н 
Н 
1 
1 

> 1 

= i 

= 

в 1 

E 1 

5 2 
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тә 

33 | а 

за |5 а 

25 | f 4 

яд 
L3 
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2 5775 
Во e 8 
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Sj 2 L. 5 
92 а owt 
Pu в а 
ҚЫ аа ка рени UND 
е. 


95 


195-100160-100135-' 


Silt loam, sandy 
| loam, silty 


25-60! 
| clay loam. 


Linwood 


i 
II 
Н 
Н 
1 
i 
° 
Е 
5 
В 
а 
© 
© 
£ 
5 


49B*: 


NP-12 
NP-12 


20-35 
«25 
«25 


160-75 
125-15 
125-75 
| 
| 
і 
і 
| 


55-95 
150-90 
50-90 
150-70 


і i Н 
-10 185-100180-100155-95 

і 

1 

і 


т 

a 
1 

о 


-100180-100 


185 

85-100 
185-100 
185-100180-95 


-10 185-100180-95 165-90 
о 


-10 185-100180-95 


0-10 
0-10 


1 


A-4, A-2} 0-10 


A-4, А-6 


CL-ML, CL 
CL-ML, 
SM-SC 


SM, SC 
SM, SC 


і 
і 
і 
| 
| 
44-60!Зап4у loam, loamiML, CL, 
і і 
і 
і 


3-60!Sandy loam, loam!CL-ML, 


Loam, clay loam |5М-5С, 
Sandy loam, loamiML, CL, 


Loam------------|ML, 


i clay loam. 


2 
£ 
Li 
^ 
> 
Е 
в 
о 
3 
ш 
1 
o 


i 
i 


-27iLoam, silt loam, 


i 
Ë 
З 
о 
^ 
> 
© 
Е 
5 
a 
е 
1 


27-60 

29-44} 
і 
і 


Badaxe------------| 


| 
1 
1 
1 
р 
1 
Ë 
% 
a 
с 
З 
в 
= 
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Т Т Classification ТЕгав- | Percentage passing T 
мыз + гут. ЕШ 


Т 
Soil name and USDA texture T sieve number-- ^ 1144014 | Plas- 
map symbol Unified i AASHTO | limit | ticity 

i і | index 
' T Pet Н 
i і і 
518%: Н i i 
Londo----------- ML, iA-u | 20-30 | 2-10 
CL-ML, | і Н і 
i i CL і В i | 
і Clay loam, loam iCL 95-100} 90-100} 85-95 1 25-40 | 11-25 
i Loam, clay loam |CL-ML, CL 190- 100185-1001805 90 | 25-35 | 5-15 
i і і і 
51C, 51D. | Loa: IML, SM, 195- 100190- 95 155-90 | 20-35 | 2-12 
Guelph i | SC, CL і і 
і і і 
| 9-21}Clay loam, loam, {CL, CL=ML} | 25-40 | 5-20 
і ¦ sandy clay i і i 
1 | loam. | і 
121-60!Loam, clay loam iCL-ML, CL | 20-30 | 4-14 
i і і і 
53B----- 0-9 |Cobbly loam-. M, SC, | «20 | NP-B 
Shebeon i ML, CL i i 
9-251Loam, clay loam iCL-ML, CL | 20-40 | 4-23 
25-37iSandy loam, loamiCL-ML, | 15-25 | 5-12 
| sc, CL, i i 
i 5М-5С i і 
37-60!Sandy loam, зона cra ML, | 15-25 | 5-12 
і i 
і i і 
i i | 
54В--------. 10-71 | 15-25 | 5-10 
Grindstone Н Н і і 
i 1 1 Í 
і і i 
¦ 7-36iLoam, silt loam, 1 20-38 | 5-19 
і 1 clay loam. i Н 
136-601Loam, clay loam 1 20-38 і 5-19 
і і і 
| i | 
i i i 
і š 
PERS RER REY | «25 | NP-10 
Kilmanagh i | 
| 20-35 | 5-18 
ім 
i 
85-100180-95 | «25 | NP-12 
і | | 
85-100180-95 H <25 | NP-12 
Н Н 
i | 
і і 
SOAR: і | 
Riverdale- SM, SP-SMiA-1, | «20 | NP-4 
i A-2, | і i 
i i і i i i і 
| 9-21!Sand, loamy SM, SP-SMIA-1, ¦ 0-5 180-100165-95 | «20 | NP-4 
і і sand, gravelly | А-2, | і і i 
i | запа. i А-3 | H 1 | 
121-25 |6гауеу sandy SM, SC, {А-2 1 0-5 185-100165-90 | 12-35 | NP-16 
і 1 loam, sandy SM-SC | i i | i 
i i loam. i ї і і 
125-60!Stratified sand |ЗР, GP, {A-1 | 0-10 }40-80 135-70 120-45 роз 1 NP 
| | to gravel. || i i i і 
і i i i i i 
! i i H і Н i 
0-10} Sand-----------. 1A-2-4, | 0 95-100} 90-100} 60-80 | — | NP 
і | А-3 i H 1 і 
110-36!5апй, loamy |А-2-4, | 0 19 0-100160-80 | — d NP 
| і sand, fine i 1 А-3 i i i i 
i | sand. i i i i 1 
136-60!Sand, fine sand |5Р-5М, SPIA-3, i 0 195-100190-100150-80 | — d NP 
i i і | А-2-4 | і і 
i i і ї i i 


See footnote at end of table. - 
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Classification Frag- Percentage passing T 
RUE "wu sieve number-- 


T 
Liquid | Plas- 


T 
T 

Soil name and Depthi USDA texture Н 
1 AASHTO 


Т Т 
і і 
map symbol | unified | і Т limit | ticity 
і і | = | 10 | що index 
Т. Т Т Т T T 
| | | і Н і 
iLoam- IML, А-4 195-100190-100175-95 
| 1 CL-ML, і i i 
| i CL i і і 
9-201С1ау loam, loam |С. А-6 195-100190-100185-95 
0-60iLoam, clay loam A-4, A 190-100185-100180-90 
і | 1 1 
58--- - 0-9 А-В, A- i 
Parkhill | 9-321Clay loam, loam, A-6 і 
| | silty clay 1 | 
і | 1оап. | i 
132-601Loam------------ ICL, CL-MLiA-4, А-6 | Н 
Н і | | і і 
| 0-34|5аргіс material | і і 
134-50 | Нетс material | l 
150-601Saprie material і | 
і і | 1 
¦ 0-12iL | 100 195-100150-85 
Essexville 112-221L 190-100180-100140-85 
i i | і i 
ME 1 1 | 
і i і 
i22-60iLoam, clay loam 195-100190-100180-95 
| | silty clay i i | 
{ | loam. і | | 
1 1 | | | 
63*. і і i і | 
Pits | 1 | ! | 
1 | | ! 1 
64%, | і | | | 
Udipsamments і і ! i 1 
| i H і і 


* See description of the map unit for composition and behavior characteristics of the пар unit. 
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HURON COUNTY, MICHIGAN 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 


Entries under "Erosion factors--T" apply to the entire 
" and "Organic matter" apply only to the surface layer. 
t estimated] 


hat data were not available or were no 


? means more than. 


Entries under "Wind erodibility group 
Absence of an entry indicates t 


[The symbol < means less than; 
profile. 


Erosion{Wind T 


Permeability Available} 


E 
DepthiCla 


| matter 


bility 
T !group | 


factors|erodi-jOrganic 


zm === 
к 


iShrink-swell 
potential 


Soil 
water {reaction} 
i i 


capacity 
In7i 


і 
і 


EI 


Soil name and 
map symbol 


Shebeon 


Grindstone 


4B. 


Kilmanagh 


64--------------- 


Ауоса 


ТА, TB----------- 


Aubarque 


9С----------- 
Plainfield 


9B 


114---------- 


Covert 


Gagetown 
Deerton Variant 


138---- 
198---- 


богиппа 
Covert 
Fluvaquents 


23%. 


See footnote at end of table. 
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matter 


ibility 
rou 


factors{erodi-| Organic 
f 


factors 
K 


T Erosion|wind 


iShrink-swell 
potential 


ireactioni 
pH 


Soil 


Permeability} Available} 


water 

n/in 
07-0.1 
+06-0.0 
-05-0.0 


capacity | 


T 


o. о o, oo о o oo o о о 

ы обо “о oo oo oo оо Со ““ оо“ оо оо oo > ос оз 
NON мо амо са NNO сс ON ON QNO AN са га NAS со: Aa Wooo 
RAA CAS Tam to tig тъ та ка Күз ju. t r әк 411! 31 плач 

Е eee чо сол оо сол оо 49 бо дом оо о то обл oo! ою GOAN 
ono o о оо оо юю Oo NS 9990 юю oo © ww до зе od о 


-PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


2-1211.22-1. 


= 
0 
а 


¦ 2-1210.63-1. 


TABLE 16 


0-281 
28-60 


23 

0 

5 

0 

8 

0 

-10 

-36 
-601 


| 
і 
i 
i 
і 
i 
Н 
i 
i 
i 
і 
і 


Т 
iDept 
| 
i 

т 


Soil name and 
map symbol 
Adrian---------- 
Plainfield. 
Covert---------- 


Pipestone------- 
Tobico----------| 


Covert-----. 
Aurelius 
Pipestone 
Mitiwanga 


а 
a 
° 
a 
° 
8 
а 
= 


Aquents, 
Boyer 


24* 
268, 26C---- 
28B*: 

294%; 

34--- 
36A-------------. 
384- 


See footnote at end of table. 
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HURON COUNTY, MICHIGAN 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


matter 


m 
bility 


ЕТТІ 
iT 
Т 
і 
і 
| 
| 
| 
і 
| 
і 
| 
і 
i 
i 
i 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
і 
| 


factors|erodi-jOrganic 
| 
| К 


— —T Erosion] 
і 


Shrink-swell 
potential 


Soil 
{reaction 


capacity 


Т 
water 


—— 


iPermeability|Available| 


Soil name and 
map symbol 


| Гош 


T 
T 
і 
| 


T 
і 
CE | 


In7hr 


ГЕ 


Ц24-------------- 


Туге 
43- 
Badaxe 


Granby 


Ц6--------------- 


Linwood 
цови: 
Grindstone-. 


Kilmanagh------- 
Shebeon--------- 


50A*: 


Badaxe---------- 
Guelph---------- 
Londo----------- 
LC 
Grindstone 


51B* 


m n m m “~ m 
1 | T ' | | 
m n о “ © n 


55--------------- 
Kilmanagh 


See footnote at end of table. 


SOIL SURVEY 


Pot 
3-4 


ibility! matter 


138 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


Erosion|Wind 


T 


Available} 


Т 


і Т {group 


actors lerodi- {Organic 


fi 
K 


iShrink-swell 
potential 


{reaction} 


Soil 


water 
capacity 
In/in 


Soil name and 
map symbol 


Riverdale-----. 
Pipestone------- 
Parkhill 
posa 
Pinnebog 
[T 
Essexville 


56A*: 


* See description of the map unit for composition and behavior characteristics of the map unit. 


TABLE 17.--SOIL AND WATER FEATURES 


[The deseriptions of "flooding" and "water table" in the text explain terms such as "rare," "brief," "apparent," and "perched." 
The symbol < means less than; > means more than. Absence of an entry indicates that the feature is not a concern] 


Flooding, 


High water table H Bedrock Risk of corrosion 


Kind [Months | Depth |Нагдпевв 


T 
Soil name and  iHydro- Potential 


T Н 
шар symbol logici Frequency | Duration Depth і frost IUncoated {Concrete 
group | EEE ا‎ action _steel 


Histosols. 


FE in i 
.0-2.0iPerched >60 i --- 
| i 
5-3.0) Perched 260 À === 
| 1 
i i 
0-1.0i Apparent >60 | — 
i 1 і 
i 260 | --- 
1 | 
і і 
— i 1 >60 1 سسس‎ 
Aubarque 1 i i H 
H | | Н 
1 і і i 
9B, 9C------------! A  iNone------- 96.0 | = = Ро À == 
Plain і i i 1 
i i i I 
11А---------------| А |Копе-------. 1.5-3.5!ApparentiNov-Mayi 260 | — 
Covert i i i і 
Н Н 1 | 
12А---- 1.0-2.0!ApparentiOet-Juni >60 bo 
Sanilac і 1 | 
i | I 
— ApparentiDec-Mar| 260 | === Moderate Low. 
| і | 
| | і 
| 260 | --- і High--- 
| 20-80 {Hard 
I | | 
Frequent----|Brief----- | 0 | --- 1 
i i і 
Frequent---. | 260 | — i 
Corunna i i i 
i i i i 
20A-- None------- --- --- 1.5-3.5|Apparent|Nov-Apri >60 1 --- і Moderate. 
Covert і i i i | i 
i i і | і 
23%. і | | і 
Fluvaquents i i i і 
і i і i 
РА і | і 
Aquents. i і 


See footnote at end of table. 
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TABLE 17.--SOIL AND WATER FEATURES--Continued 


Т Flooding 
удго- | 


IO 
T 


gh water table 
pr 


Soil name and 


Duration {Months 


‘Bedrock 


iPotential; T 


h {Hardness} 


[RISK of corrosion 


map symbol logic! Frequency i Depth | Kind Dept! frost {Uncoated 
group і і | action 
TE Т T 
268, 26C- >6.0 I {Low À 
Boyer і 1 i 
21--- iBrief---- 0-1.01Perched i --- IHigh-- 
Filion і 
288%: i 
Covert-- pparentiNov-Apri 260 | --- Low------iLow-- oderate. 
i i i 
Tobico-- 0-1.0!ApparentiSep-Juni 260 | --- Moderate |High- он. 
i i 
29A*: 1 Н Н 
Pipestone: pparentiOct-Jun! 260 --- Moderate |Low--. oderate. 
Tobico-- requent--- 0-1.01ApparentiSep-Jun | --- “Moderate |High- ow 
| і і і 
Adrian-- iFrequent----|Long------ | Коу-Мау ррагеп | Коу-Мау || == High-- High- oderate. 
i 1 1 
requent--- 9с%-Мау {Apparent į Sep-Jun į i --- |High-----|High- ow 
Frequent---- Mar-Apr pparentiMar-May | ---  [High-----iHigh- ow 


Belleville 


320%: 
Plainfield A 
Covert-- 
ЕТЕ 
Aurelius 
О — А 
Pipestone 
38а-- с 
Mitiwanga 
B і 
і 
в .0-2.01ApparentiNov-May! 


i Н 

.0-1.51ApparentiDec-Apr 
Н 

0-1.01ApparentiSep-Jun 


pparentiDec-Apr 


at end of table. 


See footnote 


20-4 


>60 


>60 


High. 


oderate. 


ow. 


oderate. 


oderate. 
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0 Moderate 
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TABLE 17.--SOIL AND WATER FEATURES--Continued 


T T Flooding Т High water table edroc| T Isk of corrosion 
Soil name and 1Нудго- | 1 1 1 1 iPotential T 
map symbol і logici Frequency | Duration onths | Depth | Kind {Months Hardness frost Uncoated |Сопсгебе 
group 1 i | і і action steel | 
| 1 Et ! | | 
1 1 Ц 1 Н 
45-. A/D | Frequent-. 0-1.0 Apparent Hov=Jun --- Moderate 
Granby i і і 
i 1 1 
46-- A/D jFrequent---- 0-1.0}Apparent|Nov-Jun --- 
Linwood i i 
ц9ве: 
Grindstone------. С |Нопе-------- 1.5-3.0| Регспед --- 
Kilmanagh------- is 0-1.0}Apparent 
50A*: 
Shebeon. с 1.0-2.0i Perched --- 


Parkhill 


60. 
Pinnebog 


A/D 


A/D 


Essexville 


63%. 
Pits 


See footnote at 


Oceasional 


end of table. 


>6.0 


Perched 


Apparen 


Apparen 


Apparen 


Apparen 


Apparen 


Apparent 


Apparen 


iModerate 


Moderate 


{Moderate 


High 
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TABLE 17.--SOIL AND WATER FEATURES--Continued 


AA 


Т Т Flooding Г High water table Bedrock T-Risk of corrosion 
Soil name and jHydro-j T Т Т Т T Potential} T 
map symbol logic! Frequency | Duration Months | Depth | Kind |Nonths | Depth {Hardness} frost {Uncoated {Concrete 
group i 1 action | steel 


ТЕ m 


бце, 
Udipsamments 


I 
T 
| 


fumes = 


| i 


% See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 18.--CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series] 


Soil name Family or higher taxonomic class 


Sandy ог sandy-skeletal, mixed, euic, mesic Terric Medisaprists 
Mixed, nonacid, mesic Aquepts 

Coarse-loamy, mixed (calcareous), mesic Aeric Haplaquepts 
Fine-silty, carbonatic, mesic Histic Humaquepts 

Sandy over loamy, mixed, mesic Entic Haplaquods 
Coarse-silty, mixed (calcareous), mesic Mollic Haplaquepts 
Coarse-loamy, mixed, mesic Aquic Hapludalfs 

Sandy over loamy, mixed, mesic Typic Haplaquolls 
Coarse-loamy, mixed, mesic Typic Hapludalfs 

Coarse-loamy, mixed, mesic Typic Haplaquolls 

Sandy, mixed, mesic Entic Haplorthods 

Sandy-skeletal mixed, mesic Entic Haplorthods 

Sandy over loamy, mixed (calcareous), mesic Typic Haplaquolls 
Fine-loamy, mixed (calcareous), mesic Typic Haplaquepts 
Loamy, mixed, nonacid, mesic Fluvaquents 

Coarse-silty, mixed, mesic Typic Hapludolls 

Sandy, mixed, mesic Typic Haplaquolls 

Fine-loamy, mixed, mesic Glossaquic Hapludalfs 
Fine-loamy, mixed, mesic Glossoboric Hapludalfs 

Euic, mesic Histosols 

Fine-loamy, mixed, nonacid, mesic Aeric Haplaquepts 
Loamy, mixed, euic, mesic Terric Medisaprists 

Fine-loamy, mixed, mesic Aeric Glossaqualfs 

Fine-loamy, mixed, mesic Aeric Ochraqualfs 

Fine-loamy, mixed, nonacid, mesic Mollic Haplaquepts 
Euic, mesic Hemic Medisaprists 

Sandy, mixed, mesic Entic Haplaquods 

Mixed, mesic Typic Udipsamments 

Sandy over loamy, mixed, mesic Entic Haplaquods 

Loamy, mixed, mesic Aquic Arenic Hapludalfs 

Coarse-silty, mixed (calcareous), mesic Aeric Haplaquepts 
Fine-loamy, mixed, mesic Aeric Ochraqualfs 

Fine-loamy, mixed (calcareous), mesic Typic Haplaquolls 
Mixed, mesic Mollic Psammaquents 

Mixed, mesic Typic Psammaquents 

Mixed, mesic Udipsamments 

Coarse-loamy, mixed, mesic Aquollic Hapludalfs 


Wasepi------ 


144 SOIL SURVEY 


AVERAGE COMPOSITION OF SELECTED MAP UNITS AS DETERMINED BY THE POINT-INTERCEPT TRANSECT METHOD 


TABLE 19. 


T Obser- T d simil 5 Т ting series 
Wap symbol and p obser- TNamei and similar series [Somewhat contrasting series [StrongIy contrasting series 


soil name 


percent slopes. 


| Т T f Т T 
Н {Percent | Series jPercent | Series | Percent 
T T T T 
3A, Shebeon loam, | 34 | і -i 3 
0 to 3 percent t 25 і -| 3 
slopes. i | Н 
і | | 
4B, Grindstone | 73 | 3 
loam, 0 to 4 | i 3 
percent slopes. і 
H 
5, Kilmanagh loam-- | | 69 | 2 
| | 3 
| | 
| | | 
6A, Avoca loamy 100 ¢ | 52 9 
sand, 0 to 2 | і 1 
percent slopes. і | 6 
і 
| 
ТА, Aubarque loam, 90 | і 54 4 
0 to 2 percent | | 
slopes. | | 
| 
| 
12А, Sanilac silt 88 | | 53 4 
loam, 0 to 3 | 1 T 
percent slopes. Н і 
| | 
i 
13B, Gagetown silt 46 | iGagetown-------- 1 69 9 
loam, 0 to 4 | і 
percent slopes. | | 
| 
14A, Badaxe fine 51 |Вадахе---------- 1 47 Kilmanagh- 4 
sandy loam, | і 2 
0 to 3 percent | | 
slopes. | | 
| 
18, Tappan loam----| 49 |Таррап---------- | 84 2 
| | 
i 
30, Bach silt loam 58 | 1 48 
| | з 
і 
ЦОА, Wasepi, loamy | 31 !Мазері loamy | 29 7 
substratum, | substratum. i 
0 to 2 percent і i 16 
slopes. і | 19 
| 
49B, Grindstone- 36 {Grindstone | 255 3 
Kilmanagh loams, {Kilmanagh- 24 
0 to 4 percent I 
slopes. | 
| 
504, Shebeon-Badaxe| 112 |5һевеоп--. 38 5 
sandy loam, 0 to 2 | Вадахе---- 25 
Н 
Џ 


See footnotes at end of table. 
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TABLE 19.--AVERAGE COMPOSITION OF SELECTED MAP UNITS AS DETERMINED BY THE POINT-INTERCEPT TRANSECT METHOD 


slopes, 


“Wap symbol and T Obser- {Named and similar series [Somewhat contrasting series [Strongly contrasting series 
soil name | vation | T T Т Т Т 
| number | Series jPercent | Series {Percent | Series | Percent 
T T T T T 
518, Guelph-Londo | 115 8 | 1 i 4 
loans, | 40 | Н i 
2 to 6 percent | і | | 
slopes, і і і і 
Н і 
538, Shebeon cobbly| | 47 34 і Н 4 
loam, | що і і 
О to 4 percent | i і | 
slopes, і і і | 
! і 
56А, Riverdale- | 69 | Riverdale- -i 43 i і 3 
Рірезбопе сопрієх, | | Назер1 -. | 15 | | 3 
0 to 2 percent | | Pipestone- -! 25 і і 
1 i | і 
1 | 1 i 


15іпі1ағ to Shebeon soil, but no argillic horizon was discernable by field observations. 
2Similar to Bach soil, but noncalcareous. 


3Similar to Avoca soil, but depth to glacial till is more than 40 inches. 
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Each area ом 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOIL LEGEND 


NEARLY LEVEL TO ROLLING SOILS THAT HAVE A MEDIUM 
TEXTURED SURFACE LAYER AND MEDIUM TEXTURED OR 
MODERATELY FINE TEXTURED SUBSOIL 


Shebeon—Kilmanagh: Nearly level and gently undulating, some- 
what poorly drained and poorly drained soils that formed in firm 


glacial till 


AubarqueFilion: Nearly level and gently undulating, somewhat 
poorly drained and poorly drained soils that formed in firm glacial 
ill 


Grindstone-Kilmanagh: Nearly level and gently undulating, 
moderately well drained and poorly drained soils that formed in 


firm glacial till 


Guelph—Londo—Parkhill: Nearly level to rolling, well drained 
to very poorly drained soils that formed in glacial till 


NEARLY LEVEL TO GENTLY ROLLING SOILS THAT HAVE 
A DOMINANTLY COARSE TEXTURED SURFACE LAYER 
AND SUBSOIL 


Covert—Plainfield—Tobico: Nearly level to moderately 


sloping, excessively drained, moderately well drained, poorly 
drained, and very poorly drained soils that formed in glacial 


drift 


p, Avoca-Pipestone-Covert: Nearly level or gently sloping, 


moderately well drained and somewhat poorly drained soils 


that formed in glacial drift 


Boyer—Tobico: Nearly level to gently rolling, well drained, 


poorly drained, and very poorly drained soils that formed in 
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led on this map consists of 


glaciofluvial sediments 


NEARLY LEVEL, CALCAREOUS SOILS THAT HAVE А 
MEDIUM TEXTURED SURFACE LAYER AND SUBSOIL 


Sanilac—Bach: Nearly level, somewhat poorly drained, 
poorly drained, and very poorly drained soils that formed 
in lacustrine sediments 


Tappan: Nearly level, poorly drained soil that formed in 
glacial till 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SOIL LEGEND 


Symbols consist of numbers or a combination of numbers and letters. The опе- or two-digit number designates the kind of 
soil or miscellaneous area. A capital letter following the number indicates the class of slope. Except for the symbol for 
Pits, symbols without a slope letter are for those units that are nearly level. 


SYMBOL 


3A 
48 


NAME 


Shebeon loam, 0 to 2 percent slopes 
Grindstone loam, 0 to 4 percent slopes 

Kilmanagh loam 

Avoca loamy sand, 0 to 2 percent slopes 

Aubarque loam, 0 to 2 percent slopes 

Aubarque loam, 2 to 6 percent slopes 

Plainfield sand, 0 to 6 percent slopes 

Plainfield sand, 6 to 12 percent slopes 

Covert sand, loamy substratum, 0 ta 2 percent slopes 
Sanilac silt loam, 0 to 3 percent slopes 

Gagetown silt loam, 0 to 4 percent slopes 

Badaxe fine sandy loam, 0 to 3 percent slopes 
Deerton Variant gravelly loamy sand, 0 to 4 percent slopes 
Tappan loam 

Corunna sandy loam 

Covert sand, 0 to 2 percent slopes 

Fluvaquents, loamy 

‘Aquents and Histosols, ponded 

Boyer loamy sand, 0 to 6 percent slopes 

Boyer loamy sand, 6 to 12 percent stopes 

Filion stony loam 

Covert-Tobico complex, 0 to 6 percent slopes 
Pipestone-Tobico-Adrian complex, 0 to 2 percent slopes 
Bach silt loam 

Belleville loamy sand 

Plainfield-Covert sands, 2 to 12 percent slopes 
Aurelius muck 

Pipestone sand, 0 to 2 percent slopes 

Mitiwanga cobbly sandy loam, 0 to 3 percent slopes 
Rapson loamy sand, 0 to 2 percent slopes 

Wasepi loamy sand, loamy substratum, 0 to 2 percent slopes 
Tyre loamy sand, 0 to 2 percent slopes 

Tobico mucky sandy loam 

Badaxe cobbly sandy loam, 0 to 3 percent slopes 
Granby loamy sand 

Linwood muck 

Grindstone-Kilmanagh loams, 0 to 4 percent slopes 
Shebeon-Badaxe sandy loams, 0 to 2 percént slopes 
Guelph—Londo loams, 2 to 6 percent slopes 

Guelph foam, 6 to 12 percent slopes 

Guelph loam, 12 to 18 percent slopes 

Shebeon cobbly loam, 0 to 4 percent slopes 
Grindstone cobbly loam, 0 to 4 percent slopes 
Kilmanagh cobbly loam 

Riverdale—Pipestone complex, 0 to 2 percent slopes 
Londo loam, 0 to 2 percent slopes 

Parkhill loam 

Pinnebog muck 

Essexville loamy sand 

Pits 

Udipsamments, nearly level 


HURON 


DUNTY, MICHIGAN 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
ТА: ٠ او‎ љета 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 


Without road 


With road 


With railroad 


DAMS 
Large (to scale) 
Medium or small 
PITS 
Gravel pit 


Mine or quarry 


MICHIGAN AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 


Indian mound (label) 


Located object (label) с GULLY 


Tank (label) 
Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial < 
С ст 


Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 


Well, irrigation 


Wet spot 


SOIL DELINEATIONS AND SYMBOLS 


SHORT STEEP SLOPE 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


ESCARPMENTS 


Bedrock И 
(points down slope) 


Other than bedrock nent 
(points down slope) 


DEPRESSION OR SINK 


SOIL SAMPLE SITE 


(normally not shown) 


MISCELLANEOUS 


Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
поп soil areas 
Prominent hill or peak 
Rock outcrop 


(includes sandstone and shale) 


Saline spot 


Sandy spot 

Severely eroded spot 

Slide or slip (tips point upslope) 
Stony spot, very stony spot 


Sanitary landfill up to 
10 acres in size 
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